4°" KNNALS OF .™* 


INTERNAL MEDICINE 


PUBLISHED BY 


The American College of Physicians 





VOL. 10 (O.S., Vol. XV) JUNE, 1937 NUMBER 12 





CONTENTS 
Address at the Convocation. Ernest B. Brapiey, Pres*ient of the 
American College of Physicians 
The American Board of Internal Medicine. Watter L. BrerriInc 
meer Heart Disease in Philadelphia School Children. Jacos M. 
HAN 
Gonococcal Endocarditis Treated with Artificial Fever (Kettering Hyper- 
therm). Roserr H. WitiiaMs 
Severe Bone-Marrow Depression Following Arsphenamine; Report of 
Two Cases with Recovery. AsrAnam Lieserson and ARTHUR 
WEIss 
Articles Contributed in Honor of Dr. Joseph H. Pratt: 
Bacillus Friedlander Infections. Grorcr BAEHR, GREGORY SHWARTZ- 
MAN, and Epwarp B. GREENSPAN 
The Blood Pressure in Stenosis at the Isthmus (Coarctation) of the 
Aorta; Case Reports. Joun T. KING .............0000-00-- 
Massive Atelectatic Collapse of the Lung Complicating Pneumococcus 
Pneumonia. Maxwett FINLAND and Harotp I. L. Loverup 
The Exocrine Functions of the Pancreas. CHartes W. McCrure 
Vitamin C and Infection. James M. FauLKner and F. H. L. Tay- 


The Effects of Large Doses of Benzedrine Sulphate on the Albino 
Rat: Functional and Tissue Changes. Wutit1am E. Exuricns and 
E. B. KrRuMBHAAR 
Case Reports: 
Glossopharyngeal Neuralgia Due to an Impacted Wisdom Tooth. 
Davin RigesMAN 
Major Psychosis in Undulant Fever. Frep E. Ancte and W. H. 


Protamine Insulin as a Contributing Factor in the Death of a Diabetic 
Patient with Cerebral Arteriosclerosis. Janvier W. Linpsay, 
E. Crarence Rice, Maurice A. SELINGER, and K. Hammonp 


College News Notes 
Minutes 





Acceptance for mailing at a special rate of postage provided for in the Act of February 
28, 1925, embodied in paragraph 4, section 538, P. L. & R., authorized October 7, 1936 


a 




















THE AMERICAN COLLEGE OF PHYSICIANS 


OFFICERS 


President—JaAmes H. Means, Boston, Mass. 
President-Elect—Wititam J. Kerr, San Francisco, Calif. 

First Vice President—Davi P. Barr, St. Louis, Mo. 

Second Vice President—G. Gut Ricuarps, Salt Lake City, Utah 
Third Vice President—Wu1am Gerry Morcan, Washington, D. C. 
Secretary-General—Gerorce Morris PIersot, “agama Pa. 
Treasurer—Wi.1Am D. Stroup, Philadelphia, Pa. 

Executive Secretary—E. R. Lovetanp, Philadelphia, Pa. 


REGENTS 


Term Expiring 1938 


Rosert A. Cooxe, New York, N. Y. 
Ames B. Herrick, Chicago, Il. 
ONATHAN C. MEAKINS, Montreal, Que. 
UGH q. Morcan, Nashville, Tenn. 


James E. Pavuturn, Atlanta, Ga 


Term Expiring 1939 


Watter L. Brerrtnc, Des Moines, Iowa 
James D. Bruce, Ann Arbor, Mich. 

Ecerton L. Crispin, Los Angeles, Calif. 
James ALEex. Mriier, New York, N. Y. 
Francis M. Porrencer, Monrovia, Calif. 


Term Expiring 1940 
Ernest B. Brapiey, Lexington, Ky. 
Rocer I. Lez, Boston, Mass. 
Sypney R. Miter, Baltimore, Md. 
Watter W. Parmer, New York, N. Y. 
O. H. Perry Pepper, Philadelphia, Pa. 


COMMITTEES 


EXECUTIVE COMMITTEE 


ames H. Means, Boston, Mass 

1LL1AM J. Kerr, San Peiaaiece, Calif. 
Gzorcz Morris Prersot, Philadelphia, Pa. 
Wiuiam D. Srrovp, Philad elphia, Pa. 
Watter L. BreariNa, _ ) Moines, Iowa 
Rocer I. Lez, Boston, M 
coe ALEX. MILLER, ey York, N. Y. 

uGcH J. Morcan, Nashville, Tenn. 
Maurice C. Pincorrs, Baltimore, Md. 


COMMITTEE ON ADVERTISEMENTS 
AND COMMERCIAL EXHIBITS 


*Grorce Morris Prersot, Philadelphia, Pa. 
Witriam D. Srrovp, Philadelphia, Pa. 
Witi1am Gerry Moraan, Washington, D. C. 


COMMITTEE ON ANNALS OF INTERNAL 
MEDICINE 


*Davip P. Barr, St. Louis, Mo. 
ames H. Means, Boston, Mass. 
ALTER W. Parmer, New York, N. Y. 


COMMITTEE ON NOMINATIONS 


roy C. Mgaxins, Montreal, Que. 
ames B. Herrick, Chicago, I! 
ALEXANDER M,. Burcess, Providence, R. I. 
A. Cominco GrirriTH, City, Mo 
Wittiam R. Houston, Austin, Tex. 


COMMITTEE ON CREDENTIALS 


*Sypney R. MILLER, spiteeere, os 

Ernest B. BRADLEY, Lexin 
Morris PreRsot, hiadelphia, Pa. 

Witiiam B. Breen, Boston, “5 § 

Cuartes H. Cocke, Asheville, N i 

J. Owsrtey Manter, Nashville, Tenn. 


* Chairman. 


COMMITTEE ON FELLOWSHIPS 
AND AWARDS 
*Davip P. Barr, St. Louis, Mo. 
James D. Bruce, Ann Arbor, Mich. 
Ecerton L. Crispin, Los Angeles, Calif. 
JonatHan C. MeaxIns, Montreal, Que. 
Hucu J. Morcan, Nashville, Tenn. 


COMMITTEE ON FINANCE 
*James Arex. Mirter, New York, N. Y. 
Rocer I. Les, Boston, Mass. 
O. H. Perry Pepper, Philadelphia, Pa. 


COMMITTEE ON FUTURE POLICY FOR 
THE DEVELOPMENT OF INTERNAL 
MEDICINE 

*James ALex. Mirter, New York, N. Y. 
Watter L. Brerrinc, Des Moines, Iowa 

Rocer I. Lee, Boston, Mass. 

Maurice C. Pincorrs, Baltimore, Md. 
Francis M. Potrencer, Monrovia, Calif. 


COMMITTEE ON CONSTITUTION 
AND BY-LAWS 
*JonaTHaAN C. MEAKINS, Montreal, Que. 
James B. Herrick, Chicago, Ill. 
Atrrep STENGEL, Philadelphia, Pa. 


COMMITTEE ON POSTGRADUATE 
SURVEY 
*Wittitam J. Kerr, San Francisco, Calif. 
Cuartes H. Cocke, Asheville, N. C. 
Hucu J. Morcan, Nashville, Tenn. 


Continued on Inside Back Cover Page 




















ANNALS OF 
INTERNAL MEDICINE 


VOLUME 10 JUNE, 1937 NUMBER 12 


ADDRESS AT THE ANNUAL CONVOCATION OF THE 
AMERICAN COLLEGE OF PHYSICIANS * 


By the President of the College, ErRNest B. Brapvey, F.A.C.P., 
Lexington, Kentuc ky 


Ir seems impossible that you should have chosen me, even for one year, 
to be the President of the American College of Physicians. No greater 
distinction could come to any man engaged in the practice of Internal Medi- 
cine. To me the honor is almost overpowering. All preceding presidents, 
with possibly one exception, have been teachers and professors of medicine, 
and even the one exception was a nationally known internist, who came from 
a great medical center. I could not claim such qualifications. To explain 
my selection I decided that your Board of Regents and the Nominating Com- 
mittee felt it was time to show real democracy—to recognize one of that nu- 
merous class, who have not had medical honors heaped upon them. 

Having been a member of your Board of Governors for a number of 
years and at that time its Chairman, I took the honor as one bestowed, not 
upon me personally, but as a recognition by the Board of Regents of the 
high regard in which your Board of Governors is held. Therefore, as a 
former Governor, I thank you for them. 

Former Presidents, the list of whom includes many of the most eminent 
internists in the United States and Canada, have delivered addresses which 
have shown remarkable understanding of modern medical problems. ‘hey 
have explained the ramifications of medical trends and have given sound 
advice to the members of this organization. Some have gone quite deeply 
socialized medi- 


into the discussion of modern problems affecting doctors, 
cine,” “ state medicine,”’ “ social security,”’ etc. These economic questions 
are very important, but they are also very involved. It might be advisable 
at our next meeting to devote a whole afternoon or evening to such questions 
alone. I must confess that I feel incapable of dealing with them adequately, 
nor would I venture to discuss the various medical problems that are agitat- 

* Presented at the St. Louis meeting of the American College of Physicians, April 19 
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ing us today, so instead of a Presidential Address, I will try to review briefly 
the progress of the College during my term of office and to point out to you 
certain aspects that have impressed me as President. This year has taught 
me in what great esteem our College is held by other organizations, both lay 
and medical, and to appreciate the opportunities which this body has for the 
betterment of medical practice in America. 

Except for the preparation of the program of the General Sessions, your 
President is more or less of a figure-head. It is for this reason, no doubt, 
that the College has done just as well during the past year as in any preced- 
ing one. In fact, its achievements may have been somewhat above the aver- 
age. When I say that the President is a figure-head, I do not mean this too 
literally. He has a great deal todo. The major credit, however, should go 
to the Board of Regents and to the Board of Governors, who individually 
and through their committees give unsparingly of their time and energy. It 
is this cooperation that makes the duties of the President a pleasure rather 
than a task. 

In summing up the activities of the College, attention is called first to 
probably our most important department—the business office. It is here 
that the Executive-Secretary, Mr. E. R. Loveland, with his clerical assistants 
take care promptly and efficiently of a vast amount of work. This office is 
perfectly organized and all records are kept in such a way as to be instantly 
available when needed. There are multitudinous details connected with ap- 
plications for membership. Every candidate is investigated most carefully 
with respect to his qualifications, professional, social and ethical. Cards are 
sent to all of our members who live anywhere near the residence of the 
candidate, or, if he has recently changed his address, to all members near his 
former location. All this information is tabulated so well that the work of 
the Committee on Credentials is lightened as much as possible. In addition 
to routine business, collection of dues, etc., there is the preparation and 
publication of the Directory every two years. And every year there is an 
immense amount of work connected with the Annual Sessions. Obtaining 
and arranging the commercial exhibits and preparing the program are but a 
few of the duties that must be performed. It would be impossible for me 
to enumerate the many activities of our business office, but all are handled 
promptly, efficiently and with dignity. 

In connection with the work of the business office I have mentioned the 
preparation and publication every other year of the Directory of our mem- 
bers. This is a most valuable book of reference. The last edition and sup- 
plement contains, geographically as well as alphabetically arranged, the names 
of 3600 physicians engaged in internal medicine and allied specialties. With 
its biographical data it is invaluable in referring patients to other physicians 
in distant cities. It is becoming more and more appreciated as a most im- 
portant “ Who’s Who”’ in Internal Medicine. 

While we are mentioning assets of which we are proud, your attention 
is called to the Journal which the College owns and controls. Under the 
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able Editorship of Dr. Maurice Pincoffs, the ANNALS oF INTERNAL MEDI- 
CINE has shown a growth that is very gratifying. Each year it has in- 
creased in size and importance. ‘The current volume for the twelve months 
will contain at the present rate almost two thousand pages of scientific read- 
ing matter, book reviews, editorials and College news. The scientific 
articles are not published in a haphazard way, but are chosen carefully by 
the Editorial Board and may be said to represent the best literature devoted 
entirely to internal medicine in America. There is also cause for satisfac- 
tion in knowing that the Annals is now a financial success and is more than 
self-supporting. In fact, last year it earned a very substantial sum. 

These annual clinical sessions affording a renewal of old friendships and 
an interchange of medical ideas have come to be regarded by those engaged 
in the practice of Internal Medicine as the outstanding event of the year. 
Much of the success of this meeting is due to your General Chairman, Dr. 
David P. Barr. Together with his associates on the various committees, he 
has worked long and faithfully to formulate the program which we are en- 
joying this week. The Clinics at the Hospitals are an inspiration to us all, 
and we shall not soon forget the hospitality that has been extended to us 
here in St. Louis. These people from Missouri do not “ Have to be 
shown ” how to make us feel at home. We hope that at some future time 
they will be willing to let us come back again. 

Two projects of importance to the College had their culmination during 
the past year, both of them having been instigated during the year preceding. 
I refer, first to the organization of the American Board of Internal Medi- 
cine, and second, to the purchase of a permanent headquarters. 

Initiated by the American College of Physicians, and with the coodpera- 
tion of the Section on Medicine of the American Medical Association, the 
American Board of Internal Medicine completed its organization in June 
1936 and is now actively functioning. The purpose of this Board is briefly, 
the certification of specialists in the field of internal medicine. The growth 
of specialism has called into action many similar Boards of Certification. 
There are now eleven such boards. They are, in the order of their estab- 
lishment, the American Boards of, Ophthalmology, Otolaryngology, Ob- 
stetrics and Gynecology, Dermatology and Syphilology, Psychiatry and 
Neurology, Radiology, Orthopedic Surgery, Urology, Internal Medicine, 
and Pathology. The American Board of Surgery has completed its pre- 
liminary steps and is almost ready to function. 

The plan of certifying specialists has been one of the developments of 
modern medicine that has resulted from the enormous growth of specialism 
itself. Since one could be listed as a specialist by merely claiming to be a 
specialist, there seemed to be no proper way to distinguish between the 
qualified and the unqualified. Of course, in many cases, such certification 
is wholly superfluous. Many specialists by reason of long and successful 
practice, by their hospital and medical school connections, or by the regard 
in which they are held by members of the medical profession familiar with 
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their work, will gain nothing by being certified in any particular specialt 

Dr. George H. Meeker, Dean of the Graduate School of Medicine of thx 
University of Pennsylvania has called this “ casual ”’ certification, whereas, 
the evolutionary tendencies in the whole medical field he says are an abandon- 
casual ’’’ for the “ systematic.”’ It is this tendency to be more 


ment of the 

systematic that has caused the growth of these boards of certification. — It 
is evident that certification of internists will result in changes in postgradu- 
ate work to provide for more systematic preparation for this specialty. In 
just what way this will be done is somewhat uncertain. However, it will 
result probably in a longer training in internal medicine during the years of 
hospital residence, with more hospitals of approved class offering residencies 
in medicine. Other changes will no doubt come about, the nature of which 
cannot be definitely foreseen at this time. In the long run it would seem 
that certification must result in better preparation before specialism is at- 
tempted. 

Certain constitutional amendments were proposed at the December meet- 
ing of the Board of Regents and have been published in the ANNALS. They 
would have caused very drastic changes in the selection of new members. 
The first change was in Article IV, which states that “ Fellows shall be mem- 
bers of the medical profession, engaged as practitioners, teachers or research 
workers in Internal Medicine or in an allied specialty, etc.’’ It was pro- 
posed to leave out the phrase, “ or in an allied specialty,” thus restricting 
future membership to those engaged in Internal Medicine alone. It was 
also proposed to make the successful passage of the examination for certiti- 
cation a pre-requisite for Associateship. These changes if adopted, while 
in no way affecting our present membership, would have influenced ma- 
terially the future selection of Associates and Fellows. At the meeting of 
the Board of Regents last Sunday it was decided not to take up considera- 
tion of these amendments at this time. 

It is apparent that Fellowship in the College will mean much more than 
mere Certification, which is only one qualification that must be met, just as 
it is necessary now that the candidate be a graduate of an approved medical 
school and must hold membership in his county, state and national medical 
organizations. These are preliminary requirements. Many other qualifi- 
cations for Fellowship are now considered by the Committee on Credentials, 
and as time goes on Fellowship will become more difficult and therefore 
more desirable than in the past. 

Two years ago it seemed apparent to the Officers and Regents of our 
College that a Board for the Certification of Internists would be formed, 
and it was felt that if such were the case the American College of Physi- 
cians should exercise control over it. Since the American Board of Oph- 
thalmology was formed twenty-four years ago and eight other boards were 
organized prior to the American Board of Internal Medicine, it must be 
evident that this procedure was not entered into hastily. The personnel of 
the American Board of Internal Medicine is a sufficient guarantee of its 
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successful administration. The College owes a great debt to the Chair- 
man and members of this Board for the time and energy which they have 
spent in this very complicated organization. The Chairman, Dr. Walter 
L. Bierring, will discuss more fully the workings of this Board at the Gen- 
eral Sessions. 

The other most interesting achievement of the College during the past 
year was the purchase of a building in Philadelphia as a permanent home. 
Encouraged by my predecessor, Dr. James Alexander Miller, the pioneer 
work on this project was done by Dr. Alfred Stengel prior to our meeting 
in Detroit last year. Their arguments convinced the Boards of Regents 
and Governors that the College should own a suitable headquarters building. 
It no longer seemed appropriate that an organization of our size and im- 
portance should occupy rented rooms in an office building. Accordingly, 
a Committee on College Headquarters was appointed, which after much in- 
vestigation, advised the purchase of a fine old residence in Philadelphia. 
This purchase was consummated during the past summer, a few necessary 
alterations were made and the house was furnished in time for the December 
meeting of the Board of Regents. The thanks of the College for the se- 
lection of the property and for the successful completion of this project 
should be tendered to this committee, of which Dr. O. H. Perry Pepper was 
Chairman. Fortunately for us, large city houses of this sort are not in 
great demand, so that the College was able to acquire a very handsome and 
expensive property at very little more than the value of the lot upon which 
it stands. It is situated on the corner of Pine and Forty-Second Streets 
in Philadelphia in a neighborhood that apparently will not soon deteriorate. 
The house is a three-story brick residence, dignified in appearance, and is 
surrounded by a large yard with beautiful planting. The whole property 
is enclosed by a high iron fence which adds much to its appearance. ‘The 
advantages of this acquisition are that the executive offices now have abun- 
dant space, there are rooms for the meetings of the Board of Regents and 
their committees, further expansion is provided for when it becomes neces- 
sary, and the College has a home of its own of which [ am sure you will 


be proud. All members are urged to visit the new headquarters when in 
Philadelphia. 

One of the encouraging features of the past year has been the increased 
interest shown in Life Memberships. As you know, the revenue from this 


source goes into the endowment fund, the income from which is used solely 
to further the scientific purposes of the College. In the year just closed 18 
Fellows have shown concretely that they appreciate this aim of the College. 
We now have a total of 79 Life Members and about $62,000.00 in this fund. 

Numerically, the membership of the College has shown a healthy growth 
during the year. One hundred and seventy-two have been elected to Fellow- 


ship and 276 to Associateship. On the roster of the College at the present 
time there are 2 Masters, 2684 Fellows and 998 Associates, a total of 3684. 
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This is a large number,and results in such a big attendance at these Annual! 
Sessions that only the largest cities can adequately care for them. How- 
ever, with the standards for membership being constantly made more rigid, 
the growth of the College will necessarily be much slower from this tim 
forward, and from a practical standpoint this is not an unmixed evil. Th« 
meetings would lose much if they should have to be divided into Regional 
Assemblies, as is done by another of our national societies. 

Detracting in no way from these Annual Sessions have been the state 
meetings which have shown a remarkable increase in the past two years 
due to the efforts of our Governors. These state meetings have been more 
or less social. Some have been held at the time and place of the meeting 
of the State Medical Society, while others have convened at some central 
city with or without a scientific program. It has been my good fortune 
during the past year to attend several of these state gatherings, and at all 
of them, those in attendance seemed enthusiastic and voted to continue these 
meetings annually. 

After discussing the growth of the College, it is fitting that we now take 
account of our losses since our last meeting. For failure to pay dues or by 
resignation we have lost only 10 Fellows and 10 Associates. Death, how- 
ever, has not been so kind. Two Masters, 52 Fellows and 4 Associates 
have passed to the “ great beyond.” Included in this list were some of our 
most active and distinguished members. ‘Time will permit me to refer to 
only a few—Henry F. Stoll and Ernest E. Laubaugh, Governors for the 
States of Connecticut and Idaho respectively, and Luther F. Warren ot 
Brooklyn, a member of the Board of Regents, were actively engaged in the 
affairs of the College and will be sorely missed. W. Mckim Marriott 
and Henry S. Plummer were former members of the Board of Regents 
Both of these men were known personally or by reputation to all of you 
Dr. Marriott, as you know, had recently removed from this city to San 
Francisco. Dr. Plummer’s work at the Mayo Clinic is equally well-known 
to you. It would be futile for me to enumerate the professional attainments 
of these eminent physicians. ‘Their work is familiar to the whole medical 
world. 

We mourn also tonight three past presidents, James M. Anders, Harlow 
Brooks and Frank Smithies. James M. Anders, called the ** Nestor of the 
Philadelphia Medical Profession,” ‘* A Gentleman of the Old School,” was 
President of the College in 1922 to 1923 and was the first to be honored 
with the title of “* Master of the American College of Physicians.”” He was 
known to all internists in America, and was the author of many medical 
works. He maintained a lively interest in this society until the time of his 
death. 

Harlow Brooks of New York, was President for the two years succeed- 
ing Dr. Anders, 1923 to 1925 and was a member of the Board of Regents 
for a number of years. He became a Fellow in 1916 at the first regular 
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meeting of the College and also served as Governor of the College for New 
York from 1929 to 1931. He has been called the ‘‘ Doctor's Doctor,”” had 
a nation-wide reputation as a diagnostician and was widely sought as a con- 
sultant. He was loved by all who knew him well. 

Frank Smithies, whose death occurred rather suddenly early in Febru- 
ary, deserves especial mention. If it had not been for Frank Smithies there 
might not have been an American College of Physicians; at any rate, he 
had much to do with its formation. During its early years he was the Col- 
lege. He arranged the places of meeting, made out the programs and car- 
ried on practically all the business of the College. He was the founder of 
our Journal. He was Secretary-General from 1922 to 1926 and President 
1927 to 1928. In recognition of his work he was made a “ Master.” 
Frank Smithies had great personality, he possessed an almost unbelievable 
capacity for hard work, which in spite of physical handicaps enabled him to 
win distinction and many honors in the field of American Medicine. In 
the passing of James M. Anders, Harlow Brooks and Frank Smithies, the 
College has lost three of its pioneers, who served it in its infancy. 

The College is an infant no longer. This year marks the twenty-first 
Annual Sessions, so that now it may be said to be grown to manhood, and 
like a young man, it is strong, virile, optimistic and progressive. During 
these twenty-one years it has gradually attained all the objectives for which 
these pioneer founders had hoped. The Annual Sessions still remain its 
most important accomplishment, but other activities, most of which I have 
mentioned, are hardly less valuable. Through the establishment of the 
John Phillips Memorial Award and the giving of Fellowships to assist in 
research work, it recognizes and aids the efforts of earnest students of medi- 
cine. It owns and publishes a great medical journal. Furthermore, it is 


supervising the classification and certification of Internists. And it now 
owns a permanent home. These results, while gratifying, are not enough. 


We must not allow ourselves to become satisfied. Dr. Aldred Scott 
Warthin pointed out in an Editorial a short time before his death, that the 
College must develop its cultural side and take advantage of its opportunities 
to influence and guide medical thought in the country. I feel that now, 
given the right kind of leadership, with our strong organization, the Col- 
lege may look forward to the future with eagerness and confidence, and 
that it will do its part toward the forming of medical ideals throughout 
America. 
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THE AMERICAN BOARD OF INTERNAL MEDICINE * 


By WALTER L. Brerrinc, M.D., F.A.C.P., Chairman, Des Moines, Iowa 


THE growth of specialism in America is in line with progress, and sig 
nificant of the remarkable advancement of knowledge in every field of medi 
cine since the opening of the century. 

That modern diagnostic technic is based on special training is obvious, 
and its influence towards specialized medical and surgical practice is likewise 
apparent. 

In the evolution of American medical schools during the past thre« 
decades, uniformity of curriculum and hours of study constituted all too 
frequently the principal standard of measurement, and in consequence, 
courses in certain specialties occupied a large part of the undergraduate 
curriculum. 

This was reflected in the increasing number of medical graduates taking 
up one or the other of the specialties, directly upon admission to practice. 
The studies of Weiskotten indicated that an average of 10 per cent of r 
cent graduates entered the field of specialized practice in 1910, and this ros 
to the unusual figure of 35 per cent in 1930. This state of affairs became a 
matter of considerable concern to medical educators, and the profession gen- 
erally recognized the inherent dangers of this large influx of incompletel) 
prepared specialists in the different fields. 

With the advent of special certification, the training of specialists is defi- 
nitely within the field of postgraduate medical education. 

In certain of the European countries legal provisions control the licensure 
of specialists, but such measures did not seem practicable for this country. 
In the many discussions on the subject, the consensus was that the responsi- 
bility lay on the organized medical profession as represented by the American 
Medical Association, and that any form of legislative control was un- 
desirable. 

It is to the credit of special societies in two specialties, ophthalmology and 
otolaryngology, that they have taken the initiative and led the way towards 
the formation of qualifying and certifying boards in the different medical 
specialties. 

The American Board of Ophthalmology was the pioneer in this field, 
being organized in 1916, and has been certifying specialists in ophthalmology 
ever since. The American Board of Otolaryngology was formed in 1925, 
the American Board of Obstetrics and Gynecology in 1927, and the Ameri- 
can Board of Dermatology and Syphilology in 1929. 

As other specialties began to take steps towards forming similar qualify- 
ing boards, the need was recognized for some central agency or supervising 
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* Presented at the St. Louis meeting of the American College of Physicians, April 
1937. 
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body such as the Council on Medical Education and Hospitals of the Ameri- 
can Medical Association for the purpose of coordinating graduate education 
and the certification of specialists in the United States and Canada. A fur- 
ther purpose was to formulate standards of administration in general, based 
upon those of the four specialty boards previously organized, and to recog- 
nize new boards meeting those standards. 

In order to avoid duplication of effort as well as to coordinate the work 
of the several boards, and other interested groups, it was deemed advisable 
to create an Advisory Board for Medical Specialties, which should be rep- 
resentative of each organization concerned. This Advisory Board began 
to function in February 1934. Since that time the American Board of 
Pediatrics, the American Board of Neurology and Psychiatry, the American 
Board of Radiology, the American Board of Orthopedic Surgery, the 
American Board of Urology, the American Board of Internal Medicine, 
the American Board of Pathology, and the American Board of Surgery 
have been formed, thus completing the organization of certifying boards in 
the twelve recognized medical and surgical specialties 

Each of the twelve specialty boards comprise in their membership rep- 
resentatives from the national special societies concerned and the section of 
the particular specialty in the Scientific Assembly of the American Medical 
Association, 

The formation of an American Board for the Certification of Internists 
originated with the action of the Board of Regents of the American College 
of Physicians at the session in Philadelphia, April 30, 1935, when a resolu 
tion was adopted to codperate with the Section on the Practice of Medicine 
of the American Medical Association in the appointment of a representative 
committee of organization. 

After fulfilling the necessary requirements to obtain the approval of the 
Advisory Board for Medical Specialties and the Council on Medical [du- 
cation and Hospitals of the American Medical Association, the Articles of 
Incorporation of the American Board of Internal Medicine were filed on the 
twenty-eighth day of February 1936 

The official organization was completed and the Board began to fune- 
tion on July 1, 1936. The membership of the first Board was composed of 
the following members: Dr. Jonathan C. Meakins, Montreal, Vice-Chair- 
man, Dr. O. H. Perry Pepper, Philadelphia, Secretary-Treasurer, Dr. David 
P. Barr, St. Louis, Dr. William S. Middleton, Madison, Wisconsin, and 
Dr. G. Gill Richards, Salt Lake City, representing the American College of 
Physicians, and Dr. Ernest E. Irons, Chicago, Dr. Reginald Fitz, Boston, 
Dr. John H. Musser, New Orleans, and Dr. Walter L. Bierring, Des Moines, 
Chairman, as representatives of the Section on the Practice of Medicine of 
the American Medical Association. 

The purpose and objective of the Board is the certification of specialists 
in the field of internal medicine, and the establishment of qualifications for 
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such certification, and of the procedure necessary for the accomplishment o| 
such objective. 

In its various announcements, the Board has endeavored not to establish 
any fixed rules for the preliminary training of candidates for certification i1 
this field, but rather to outline or suggest certain broad general principles 
subject by necessity, to constant changes reflecting the dynamic 





for training 
nature of the specialty. 

It is generally recognized that a sound knowledge of physiology, bio 
chemistry, pathology and the other basic sciences, insofar as they apply to 
disease, is essential for continued progress of the individual who practices 
internal medicine. 

A portion of the written examination required for certification is, ther 
fore, designed to test the candidates’ knowledge of these “ pre-clinical”? sub 
jects and especially in their application to disease rather than their purely 
laboratory aspects. 

The mere factual knowledge of medicine and its basic sciences is not 
sufficient. The candidate must have had training in their use in furthering 
his understanding in clinical medicine. This implies practical experienc 
under the guidance of older men who bring to their clinical problems rijx 
knowledge and critical judgment. Preparation to meet this requirement 
adequately may be even more difficult to obtain than the so-called scientific 
training. It may, however, be acquired in the following ways: 


A. By work in a well-organized hospital out-door clinic conducted by 
competent physicians. 

B. By a prolonged period of resident hospital appointments, likewise directed 
by skilled physicians. 

C. By a period of training in intimate association with a well-trained and 
critical physician who takes the trouble to teach and guide his as 
sistant rather than to expect him only to carry out the minor drudgery 
of a busy practice. 

The Board does not consider it to the best interests of internal medicine 
in this country that rigid rules as to where or how the training outlined above 
is to be obtained. Medical teaching and knowledge are international. ‘Tl 
opportunities of all prospective candidates are not the same. Some may 
have the opportunity of widening their knowledge by a period of stud) 
abroad. Others, at the other extreme, may be restricted to a comparatively 
narrow geographic area and their more detailed training must be obtained 
in short periods scattered over a longer period of time. Although it is re- 
auired that at least five vears must elapse between the termination of the 
first intern year and the date when the candidate is eligible to take the ex 
amination, a longer period is advisable. The Board wishes to emphasiz« 


< 


that time and training are but a means to the end of acquiring a breadth and 
depth of knowledge of internal medicine which the candidate must demo 


strate to the Board in order to justify it in certifying that he is competent to 
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practice internal medicine as a specialty. The responsibility of acquiring 
the knowledge as best he may rests with the candidate, while the responsi- 
bility of maintaining the standard of knowledge required for certification 
devolves on the Board. 

The examination required of candidates for certification as specialists 
in internal medicine will consist of Part I (written), and Part II (practical 
or clinical). 


Part I. The written examination is to be held simultaneously in different 
sections of the United States and Canada and will include: 


A. Questions in applied physiology, anatomy, physiological chem- 
istry, pathology, bacteriology, and pharmacology as related to 
internal medicine as well as the cultural aspects of medicine. 

5. Questions in general internal medicine 

Part Il. Candidates successful in the written tests will be eligible for the 
practical or clinical examination, which will be conducted by the 
members of the Board near the time and place of the annual 
meeting of the American College of Physicians and of the Amer 
can Medical Association. 


Two written examinations have been held, with fifty (50) candidates 
appearing for the examination on December 14, 1936 and thirty-six (36) 
on March 22, 1937. 

The first practical examination will be conducted by members of the 
board at the City Hospital, St. Louis, on April 23, 1937, at which thirty 
five (35) candidates are expected to appear \ second practical examina 
tion will be conducted in Philadelphia on June 5, 1937 rhe next written 
test will be held in different centers-in October 1‘ 
tion will be held in Chicago in February 1937 


137 and a practical examina 


CERTIFICATION WITHOUT IXEXAMINATION 


The organization, during the past forty years, of seven special societies 
concerned mainly with the advancement of internal medicine is significant 
of the leadership that has been attained in this specialized form of medical 
practice. 

The desire to maintain these high standards of internal medicine has 
been a potent influence in developing the present plan of certification pro 
cedure, 

In inaugurating this movement it seemed fitting to consider the special 
recognition of leading internists in the United States and Canada, who as 
teachers or through experience in specialized practice had distinctly contrib 
uted to the advancement of internal medicin« 

lt was therefore decided to consider applications for certification without 
examination from the following three groups 
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1. Professors and associate professors of medicine in approved medica 
schools in United States and Canada. 
2. Members or Fellows in good standing in the following special societic 
who had limited their practice to the specialty of internal med 
cine for ten years or longer: 


A. Association of American Physicians. 
> 
) 


B. American College of Physicians. 

C’. Royal College of Physicians of Canada. 

D. American Clinical and Climatological Association. 
FE. American Gastro-Enterological Association. 

F, American Society for Clinical Investigation. 


G. Central Society for Clinical Research. 

3. Licensed physicians who had limited their practice to the specialty of in 
ternal medicine for fifteen (15) years or longer and were recom 
mended for certification by the Executive Committee of the Section 
on the Practice of Medicine of the American Medical Association. 


During the year more than one thousand (1000) of such applications 
have been received and the proper evaluation of the eligibility of each ap 
plicant has proved a more difficult problem than at first anticipated. As 
several months will probably transpire before final announcement can be 
made, the Board trusts that it may enlist the charity and patience of all 
those who are concerned. 

The certification of the more limited specialties of internal medicine such 
as cardiology, gastro-enterology, allergy, tuberculosis, etc., has been given 
very careful consideration by the Board since its organization. 

In an earlier announcement the Board published the intention to in 
augurate, immediately after July 1, 1937, qualification and procedure similar 
to that in general internal medicine, for additional certification in the above 
named restricted and specialized branches. 

In view of the various problems that have developed during the period 
of organization and institution of the general plan of certifying procedure, 
the Board considers that it would be more practical to defer this additional 
certification for the present or until the plan of certification of specialists 
in the general field of internal medicine is more completely established. 

The general approval that has been accorded the American Board of 
Internal Medicine in its efforts to institute the aims and purposes for which 
it was organized has been most gratifying. The Board takes this oppor- 
tunity to express its obligation to the Officers, Regents, Governors and 
Fellows of the American College of Physicians, as well as to the members 
of the Executive Committee of the Section on the Practice of Medicine of 
the American Medical Association and the officers of the several special 
societies of internal medicine for valuable advice and counsel extended at all 


times. 
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The Board trusts that it can continue to count on this cooperation, par- 
ticularly in directing the younger physicians in courses of special training 


with certification in internal medicine as the objective 

[t will be evident that the standard of qualifications for election to Fel- 
lowship in the American College of Physicians and in other special societies 
of internal medicine will be distinctly influenced by such certification. 

The Board is, likewise, firmly convinced that the simple procedure of 
certification is of minor import as compared with the effect this movement 
will have in elevating the standards of medical specialists, in advancing the 
development of postgraduate medical education, particularly the thorough 
training in internal medicine, and ultimately in benefiting the patient who is 
at all times entitled to the highest type of medical service 








RHEUMATIC HEART DISEASE IN PHILADELPHIA 
SCHOOL CHILDREN * 








By Jacop M. Cannan, M.D., F.A.C.P., Philadelphia, Pennsylvania 





AsouT 1 per cent of the 350,000 children in the public and parochia! 
schools of Philadelphia t have some form of heart disease. The main causes 





of heart affection, as is well known, are congenital developmental defects, 






rheumatic fever and other infections, syphilis and degenerative changes 
Of these causes, congenital defects and rheumatic infection, chiefly, pertain 
to children of school age, and rheumatic heart disease by itself constitutes 
by far the most frequent variety. The common age at the onset of rheu 
matic infection coincides with the years of the child’s school attendance, 
namely, from five to eighteen. In fact, the child is, most susceptible to 
theumatic infection during the first four years of school attendance. Th« 
opportunity to study the earliest phenomena of the greatest cause of heart 
disease in children thus presents itself to the medical supervisor of the 













pupils’ health. 






PROSPECTUS OF THE REPORT 






Briefly outlined, this report contains the following : 






1. Inferences that can be drawn from the histories of juvenile rheumatic 





infection. 






2. Prevalence of various infections in the children studied. 

3. The incidence of abnormal hearts. 

4. The incidence of recognizable congenital and rheumatic heart disease. 
5. Classification and description of restrictions of physical activities 






public schools. 
». Correlation of the functional capacity of the cardiac patient with the r 
stricted physical activities. 
Diagnostic aids in determining when the rheumatic infection is inactive 
8. A word as to how safely a child with heart disease can be guided through 






~~ 







he 







his school years. 






PROCEDURE 










t 


Kleven public school physicians reviewed the medical record cards ¢ of 
33,293 pupils enrolled in one school district, known as District No. ° 
These medical records showed the respective school physician’s findings at 







* Received for publication August 12, 1936. 

* Philadelphia, Pennsylvania, is a city of over two million inhabitants, and has a tem 
perate climate. North Philadelphia, the section in which the survey has been conduct 
is inhabited largely by families whose social condition is a little better than the av 
although about one-fifth of them are poor. 

fA blank form will be furnished with the reprint, on request. 
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the annual physical examination of the pupil. Thus, unlike a previous sur- 
vey ' based on my own selection, these children have been nominated for study 
by the 11 medical inspectors in the schools. Of the many items found on a 
pupil’s medical record, the following were selected: name, school, date of 
birth, sex, race, and grade. In addition, for each pupil a note was mad 
of the date of the physical examination that indicated the abnormal cardiac 
condition, the diagnosis made or signs discovered on examination of the 
heart, the severity of the condition, whether the pupil had been indulging in 
gymnasium work, any other defect that had been discovered, and the identt- 
fication number of the school physician. A notation was made of every 
child who had any abnormality marked under the caption of “ heart,” at 


any previous examination. Any record of “ nervousness ”’ and * chorea ”’ 


was also noted. Another source of suspected heart cases was found in 
prolonged absences, recorded with the Compulsory Attendance Department. 
the Compulsory Department supervises prolonged absences, and enforces 
attendance. Children who are unable to attend school furnish the school 
which they should attend with an excuse from their private physician or 
report from hospital. The Compulsory Department, in the district sur- 
veyed, had on file reports on 261 children who had been absent for months 
or years. Twenty-four of these reports (9 per cent) showed the absences 
to be due to some circulatory disturbance, and these cases were included in 
the study. Additional names of suspected heart cases were obtained from 
the 28 school principals, their secretaries, and the 11 school nurses employed 
in this district. While there are 10 school districts in the city, the survey 
covered about one-eighth of the entire public school population, and about 
one-ninth of all the Philadelphia children of school age. 

A preliminary physical examination was the next step. Of the 
pupils examined the first time, 472 showed no evidence of heart lesion or 
suspicion of it, and were thus eliminated; and 391 were slated for study. A 


S¢ 3 


juvenile rheumatic disease blank was then provided for each case, and the 
history was obtained from the parent, by a school nurse or physician. For 
the girls, a special permission was secured to remove “ sufficient clothing 
from the chest and shoulders ” to enable the doctor to examine the chest 
carefully. 

The physical examination of the children included mainly the parts of 
the body bearing on the circulatory system. An attempt was made, how 
ever, to investigate any additional points of interest, disclosed in the anam 
nesis or by signs revealed on examination. In all cases reéxaminations wert 
made within the next year, and in many instances a third examination was 


made this year, 1936. 


INFERENCES FROM THE HISTORIES 


Each summarized history was placed in one of three different classes, 
depending on the amount and nature of evidence of rheumatic infection, 
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namely: “ Actual,’ when acute rheumatic fever, chorea, or other unmistak 
able history of rheumatic infection was present; ‘‘ Suspicious,’’ when ther: 
was no convincing proof of actual infection; and “ Negative,” when ther 
was no past or present evidence of rheumatic affection. A tabulation of all 
items in these histories showed tens of thousands of entries, a discussion 
of which would be too lengthy. Nor is it necessary. A brief comment 
on some of the more interesting points will suffice. 

The particular school population of 33,293 pupils surveyed contained 
157 children of the negro race, but of the 391 cases studied, only one was 
colored. Of these 391 studied cases, 214 were boys and 177 girls. Thre« 
hundred and fifty of the 391 studied showed abnormalities, either in the 
history or on physical examination, or in both. Of these 350 (1.1 per cent 
of entire school population reviewed), 191 (0.6 per cent) showed signs of 
organic heart disease, later to be described; 113 (0.33 per cent) pupils were 
recorded as showing ‘‘ Abnormal signs or symptoms referable to the heart 
but the diagnosis of heart disease uncertain ’”’ (Class E) ; and 46 (0.013 per 
cent) were classed as children “* Without circulatory disease whom it is ad- 
visable to follow because of the presence or history of an etiological factor 
which might cause heart disease’’ (Class F). These two classes and their 
quoted definitions are in compliance with the Standard Classification and 
Diagnosis of Heart Disease as accepted by the American Heart Association 

Classes E and F should form interesting groups for observation, pro- 
longed if possible, even after the pupils leave the public school. Will they 
establish their freedom from heart affection, retain their functional heart 
conditions, or develop organic heart disease? If the last should happen, one 
would like to know under what circumstances it has occurred, and if it was 
possible to prevent it. 

It is interesting to note that in the final classification eight children with 
organic heart disease had entirely negative histories as far as any infection 
allied to juvenile rheumatic disease, or known congenital maldevelopment 
is concerned. On the other hand, five pupils with actual histories of past 
rheumatic infection, 45 with suspicious histories, and 63 with negative his- 
tories were among those children in Class E. Five children with actual 
histories, 19 with suspicious histories, and 22 with negative histories be- 
longed to Class F. Thus, it is quite possible that, had histories been ob- 
tained on all 863 nominated pupils, and had the 472 children not been en- 
tirely eliminated at the first examination that additional children with heart 
disease would have been discovered. Also, more children might have been 
found belonging to Class E or F. 

In the subsequent discussions of points in the anamnesis, the numbers and 
percentages refer to the 350 pupils with abnormal hearts. Children be- 
longing to Classes E and F have been included in this discussion. 
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DISCUSSION OF SOME MANIFESTATIONS 


Tonsillitis. Of the 140 children (40 per cent) that had tonsillitis, 61 
had an occasional attack, 53 had few attacks, 21 had many attacks, and 5 
had very many attacks. The total number of children that had tonsillitis 
at the ages of three, five, and six, was one and one-half times the total 
number of cases of all the children of all other ages between two and four 
teen. In fact, almost one-half of all the children that had tonsillitis had 
their first attacks at the ages of five and six. Within a year of the first 
attack of tonsillitis, 43 children had their tonsils removed, and before two 
years passed, 37 more had the operation. Altogether 101 children who had 
had tonsillitis subsequently had tonsillectomies, but there were 11 additional 
children who gave a history of tonsillitis after tonsillectomy. <A total of 
110 children had no history of tonsillitis yet had tonsillectomies, and only 
28 that had had tonsillitis had no tonsillectomies. Of the 65 children that 
had acute rheumatic fever, 36 had tonsillectomies before the first attack of 
rheumatic fever, 15 after it, and 14 children had no tonsillectomies. Of the 
39 pupils that had chorea, 15 had their first attack before tonsillectomy, 17 
had it after the operation, while seven had retained their tonsils. One can 
infer from these data, among other things, that the popular operation of 
tonsillectomy is often inadequate to prevent entirely or to ameliorate with 
out fail all cases of chorea, acute rheumatic fever or rheumatic heart diseas« 
Even tonsillitis itself had occurred after some tonsillectomies 

Acute rheumatic fever was present in 18.6 per cent of the histories. 
More children had their first acute attack of rheumatic fever, recurrent fever, 
and involuntary twitchings at the age of seven than at any other age he 
number of attacks of rheumatic fever varied from one to five, the last men 
tioned being in a child whose first attack occurred at seven 

Chorea occurred in 11 per cent. The first attack of chorea occurred 
in more children at eight years of age than at any other age. At the ages 
of seven and five the next larger number of children had their first attack 

A greater number of children had their first or only attack of recurrent 
unexplained abdominal pains, joint pains, swelling of joints, 
gion of the heart, “ heart disease,’ and scarlet fever at five years than at 
any other age. 

Enuresis occurred for the first time most frequently in children of nine 
vears, severe muscle or “‘ growing pains,”’ at 10 years of age, and “ heart 
failure” at eleven. An equal number of children had their first attack of 
epistaxis at eight and 12 years of age. The onset of sinus disease was 
noted most frequently in the twelfth year, although it began almost as fre- 
quently in the third and sixth years. Dental infection was present in 


~ 


) 
per cent of the children. 

Familial Predisposition. The insidiousness of the onset of many cases 

of rheumatic heart disease and the chronicity of the asymptomatic stage of 

the heart affection make one suspect the possibility of familial incidence of 
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the disease, as in tuberculosis. This was borne out in this survey. Among 
the 350 cardiacs 79 (22.6 per cent) had a history either of some near relativ: 
having heart affection or of a sibling with rheumatic heart disease. Thess 
relatives were as follows: 29 grandparents ; 20 mothers; three fathers; both 
parents (one instance) ; other relatives (eight instances ) ; nine brothers and 
nine sisters. Four pairs of siblings were under observation. Unfortu- 
nately, it was not ascertained whether among the adults there were som 
suffering from other than rheumatic heart disease—which was very likely 
In view of this incidence of rheumatic heart disease in the family, examina 
tion of every available member of the family is advisable, once a member is 
found to have rheumatic heart disease. 

A brief summary of the actual, suspicious and negative histories of th« 
391 cardiac suspects is shown in the following table: 


TABLE | 


Prevalence of Conditions in 391 Histories 
In children with 


Conditions in order of prevalence ate 
Actual Suspicious 


rheumatic | rheumatic 
history history 


Negative 
history 


80 116 121 
Pertussis. . . 59 70 76 
Tonsillitis ; 44 62 34 
“Feonrt Gisease”’........... 57 54 24 
Severe muscle or ‘‘ growing pains”’ 38 16 

25 ‘ 21 
33 d 4 
27 2 20 
58 7 0 
21 10 
2 
20 


Measles. . 


Recurrent common colds 
reeset OOS. .......... 
Chicken pox. . ros 
Acute rheumatic fever 
Scarlet fever.......... 
Recurrent unexplained abdominal pains 21 
Pneumonia . Et RN 

Involuntary twitchings 

Joint pains. 

Epistaxis. 

Recurrent fever 

Mumps...... 

Chorea 

Enuresis 

Diphtheria 

Influenza 

Swelling of joints 

Sinus disease 

“ Heart failure” 

Nodules under the skin 


PrysicaAL EXAMINATIONS 
Mindful of the inference drawn from the history, each girl as well as 
boy was examined with bared front of the chest. There were just as man) 
pupils with rheumatic cardiac affection whose general appearance was fair 
or good as there were of poor appearance. Twenty-one showed choreiform 
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movements. Pallor and fever were found in a smaller percentage of chil 
dren examined in school than in those examined at home. Tonsils were 
present in almost 50 per cent of the children. Two-thirds of the children 
had enlarged glands in the neck. <A pulse rate of over 100 per minute was 
not found indicative of rheumatic affection, as many children without signs 
of heart disease also had that rate. The temperatures of a number of chil 
dren were above 99° F. (by mouth). 
will be stated without enumerating the accepted diagnostic signs or criteria. 
| wish to introduce and discuss, however, a new anatomical landmark used 


For the sake of brevity, diagnoses 


for the anterior chest wall. 


A New LANDMARK ON THE CHuEst WALI 


In recording cardiac enlargement I have been in the habit of designating the 
point midway between the midclavicular and anterior axillary 
lary” line, adding the interspace at which the apex beat was felt The preaxillary 
side of chest, drawn vertically 


i 


lines as the “ preaxil 


line is an imaginary line on the front of either 
downward, midway between the midclavicular and anterior axillary lines, and parallel 
wall between the mid 


to them. It divides vertically the surface area of the chest 
clavicular and anterior axillary lines exactly in half. Unlike the parasternal line 
which is similarly drawn from the medial half of the clavicle, the preaxillary line 
does not take origin from the outer half of the clavicle Although I do not remember 
seeing any reference to such an anatomical landmark, | find it more convenient and 
descriptive than any measured distance from the midclavicular line. The preaxillary 
line seems to me to have a more constant relation to the person’s chest as it Is ap 
plicable to a patient of any age, size, or stature. 
relation of the apex beat to the preaxillary line by stating whether the apex beat is 
located midway between the mid 


Furthermore, one can express the 


near or beyond this line. The apex beat may be 
clavicular and preaxillary lines or between the preaxillary and anterior axillary lines. 
Such a descriptive location of the apex beat seems to make possible a more constant 
anatomical site of the finding. A given measured distance in centimeters or inches 
would not be so self-explanatory, for one must know the approximate size of the 
chest. What is true of the use of the preaxillary line for the apex beat is also true 
for designating the margin of cardiac dullness, and flatness of pericardial effusion. 
Less frequently, the preaxillary line on either side may be used to designate the out- 
line of pathologic pulmonary or pleuritic structures, as in extracardiac foreign bodies, 


consolidations, effusions or neoplasm in the chest. 


DIAGNOSES OF HEART DISEAs! 


\ diagnosis of organic heart disease, congenital or acquired, was made 
in 191 pupils. Briefly, the diagnoses were as follows: 


No ot Cases 
on al 28 

ined with acquired heart disease, rheumatic 2 
129 


Etiological Diagnosis: 
Congenital developmental defect 
Congenital developmental defect comb 
Rheumatic heart disease, active and inactive 
Measles 
Scarlet fever 
Hypertension 
Nephritis 
Unknown (probably rheumatic) 


Total 
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Anatomical Diagnosis: 


Congenital cyanotic lesion (tetralogy of Fallot) .............. ; Rat: «a 
I i ca duawa tena meee da iss ens wee dw ne a Cae 
Hypertrophy of heart, including 3 cases with chronic adhesive peric arditis ..... 44 
Cardiac valvular disease, including 2 having also congenital acyanotic lesions .. 118 
Aortic insufficiency, including 1 with chronic adhesive pericarditis ...... 8 
Oe ne eee id ] 
Aortic insufficiency and double mitral ..... l 
Double aortic and double mitral .............. l 
DESH) MISUIICIEOCY ooo ccc cence ela ewaauhres ; "ae onc ee a 
I he Waleed manera “a . on 
I I 5 a5 ia don ein nioe ee eae ate win wa eh Rare eee (ake ee 
alee SRL TERE er a = ee free sei ' l 
i i ee ee tale ee tie TOS aig aa 19] 


Physiological Diagnosis. Disregarding sinus arrhythmia, which is 
found both in normal children and in ilidven with heart disease, four pupils 
showed pathologic conduction systems, as follows: two had heart blocks, 
one had left and right premature ventricular beats with some intraventricular 
conduction delay, and one had premature contractions of which the point of 
origin remained unknown, as there was no opportunity for electrocardio 
graphic study. 

The Functional Classification varied in a number of children during th 
period of observation, but on the average, the cardiac capacity for exertion 
was as follows: 


No. of Cases Per Cent 
Green © ios. eee ere art : oars _— . 68.6 
2). eee REL aea en at eke AN ee 21.5 
Class 2D ...... Fue ana hi | ee se 7.9 
OM rics cicick a oleae dathewaets eee wes 2.1 
TABLE II 


Heart Conditions in Schoo] Children Surveyed 


193 


Total number of pupils’ medical records reviewed . 33,2 





Number 
of children Per cent 











Pupils with suspected easing abnormality nominated by sihoul a 


ae ; 863 2.6 
Pupils for whom medical histories were obtained... .. 391 1.14 
Abnormal symptoms or signs relative to the heart were found in 350 1.05 
Organic heart disease.............. 191 0.6 

Congenital heart disease (inc luding two hav ing also ac quired lesions) 30 0.09 

_ heart disease 161 0.5 
Cee. ... 113 0.33 
a 46 0.13 
No heart abnormality . 41 


4 ‘ 
sh 


When the school population was divided into the younger and older c! 
dren, or elementary and high school pupils, the respective enrollments and 
incidence of heart abnormalities found were as follows: 
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TABLE II] 
Heart Abnormalities in Younger and Older Children 


Elementary school High school = 
: : mat : Total 

(ages 6-14 years) | (ages 15-18 years) 

No. of pupils on roll. 24,193 9,154 33,293 
No. Per cent No Per cent No. Per cent 

Organic heart disease 111 0.5 80 0.9 191 0.6 
Class E.. 74 0.3 39 0.4 113 0.33 
Class F. : 30 0.12 16 0.2 46 0.13 
Total abnormal hearts. 215 0.9 135 1.5 350 1.1 


RESTRICTION OF PHYSICAL ACTIVITIES 


To insure the teacher’s cooperation in restriction of the pupil’s physical 
activities in school, the physician treating the child certifies on a blank form 
as to the duration and the cause of the excuse from exercises. The school 
physician may act for the family doctor. In either case, the certificate may 
be honored for 1, 2, or 3 months, and has to be renewed thereafter, unless 
it is endorsed by the medical supervisor. The supervisor has the authority 
to approve the certificate for a longer period of time, or even for the dura- 
tion of the pupil’s entire school life. In addition to the cause and duration 
of the restriction of physical activities, the exercises allowed are indicated 
and checked on the certificate as follows: 


1. Competitive sports, requiring considerable exertion 


2. Vigorous exercises on gymnasium apparatus. Running and jumping. 
3. Calisthenics and general exercises, simple games and play. These activi- 


ties require little running or muscular effort 
+. Very mild exercises (movements of arms, legs, neck and trunk )—dura- 
tion 10 minutes. 
Very mild exercises (movements of arms, legs, neck and trunk )—dura- 


sn 


tion five minutes. 


These listed physical activities are not descriptive of the degree of ex- 
ertion required. I have therefore secured from the director of physical and 
health education, Mr. Grover W. Mueller, an interpretation of the classifica- 
tions which appear on the certificate. The numbered physical activities are 
briefly described by Mr. Mueller, as follows 


INTERPRETATION OF CLASSIFICATIONS OF RESTRICTION OF PHYSICAL ACTIVITIES 


1. Football; basketball; soccer: track and field events; lacrosse; field hockey; ice 
hockey; wrestling; boxing; competitive swimming, etc These activities are charac- 
erized by vigorous activity, many moments of minimum effort, and many instances 
of sustained effort. The competitive element stimulates continuation of effort and 
participation which in the absence of such stimulus would be interrupted by intervals 
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of rest or relative inactivity. Speed, endurance, effort, and skill are the main physical 
qualities involved. Stimulation of the emotions and of the circulatory and respiratory 
systems is pronounced. 

2. Vigorous exercises on the parallel and horizontal bars, rings, horse, buck and 
mats ; hopping and jumping; vigorous dancing, such as folk dancing ; non-competitiv: 
running, except that the running often is a part of competitive games of low or 
ganization, thus often resulting in vigorous running. ‘The activities on the apparatus 
are characterized by the physical qualities of strength and skill; the running, hopping 
and jumping are characterized by stimulation of the circulatory and respiratory sys 
tems. Great momentary effort frequently occurs, but effort is not sustained f: 
more than a few moments, and stimulation is not nearly so great as in Group 1. Emo 


tional stimulation is slight. 

3. General free exercises (calisthenics); mild forms of dancing; mild exercises 
on apparatus which are done in hanging and sitting positions; simple games and pla) 
These activities involve mild contraction and extension of most of the muscle groups 
The activity is alternated with regular short intervals of rest, effort is neither great 
nor sustained; there is only slight physiological. stimulation; strength is involved only 
momentarily and in slight degree; skill is involved, consisting mainly of hand, arm 
and eye coordination. Running is either in one spot or over short distances at mod 
erate speed. The competitive element is lacking entirely, and no emotional stimulus 
is involved. 

4. General free exercises (calisthenics) and simple play forms. These free exer 
cises involve very mild contraction and extension of most of the muscle groups 
They differ from those in Group 3 in that the exercises are more localized, they ar 
not repeated so often, the intervals of rest are more frequent and of longer duration, 
and many of the exercises are done in the sitting and lying positions. Pupils may 
stop at any time they feel tired. Some exercises are done against mild resistance set 
up by a second person. The play forms involve little effort and consist almost en 
tirely of hand, arm, and eye coordination, such as throwing rubber quoits, and throw 
ing a ball over a short distance at a goal. In none of these exercises is strength in 
volved except in the mildest possible degree. Running, hopping and jumping as well 
as any other activity which stimulates the circulatory and respiratory systems in any 
but the mildest degree are omitted entirely. 

5. The activities in this group are identical with those in Group 4. The differ 
ence in the two groups is entirely in the total amount of physical work done. In 
Group 5 half as much work is done in one-half as much time (5 minutes) as i 
Group 4 (10 minutes). 

Depending on the degree of the pupil’s handicap there are four more 
listed “ physical activities ” each requiring less and less energy in successiv: 
degrees : 

6. Walking only—10 minutes. 

7. No exercise, but ordinary activity throughout the school day. 

8. No exercise. Full day attendance. Rest during recess period 
Pupil is allowed to move from room to room and to use stairs without regard 
to movement of classmates. Use of school elevator if there is one. 

9. No exercise. Same privileges as number 8. Pupil is allowed to sta) 
home in the afternoon to rest, whenever necessary. 


The above classification of restrictions of physical activities has a definit: 


relation to a pupil’s physical capacity for exertion. It may be well therefore, 
to recollect at this time the standard classification of Functional Capacity 
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approved by the American Heart Association, and later discuss the applica- 
tion in school of the classification of restricted phy sical activities to the given 
functional capacity of the pupil with heart disease. The two together will 
permit a better correlation between the pupil's routine in the school and the 
cardiac capacity for exertion. 


FUNCTIONAL CLASSIFICATION OF PATIENTS WITH ORGANIC HEART DISEASE 


Class 1. Patients with organic heart disease, able to carry on ordinary physical 
activity without discomfort. 

Class 2. Patients with organic heart disease, unable t 
ical activity without discomfort. 
a. Activity slightly limited. 
b. Activity greatly limited. 

Class 3. Patients with organic heart disease and with symptoms 


» carry on ordinary phys 


or signs Ol! 


eart failure when at rest, unable to carry on any physical activity without discomfort. 


CORRELATION OF FUNCTIONAL CAPACITY WITH RESTRICTIONS O| 
PuysicAL ACTIVITIES 


[ am frequently faced with the problem of correlating the functional 
capacity of the child with heart disease with the restriction of physical activi- 
ties in the school. At times I am asked to endorse the family physician's 
request for the same. Children have to be guarded against participating 
in physical exercises to a prohibitive degree and against failing to indulge 
in permissible activities. The former may aggravate the cardiac condition 
or, through fatigue, lead to serious accidents, while the latter deprives the 
pupil of a necessary amount of physical culture and scholastic development. 
As a rule, though, it is safe to assume that the average child with heart dis- 
ease will do all he can. Only in rare instances, as in the child who is not 
proficient in the activity, will he attempt to dodge the gymnastic requirement 
of the curriculum. Although a child with a Functional Capacity of Class 1, 
for instance, can usually be as active as any child that has no heart disease, 
it is not advisable to permit him to indulge in competitive sports which may 
over-stimulate activity beyond his endurance. Rather, it seems to me, the 
pupil should indulge in physical activities to a moderate degree that will 
satisfy his desire for athletics, and yet avoid risking a possible temporary 
heart failure or permanent aggravation of the heart condition. The avoid- 
ance of overexertion is very important, and the ability of a patient with 
organic heart disease “ to carry on ordinary physical activity without dis 
comfort ’ does not seem to me to be so universally applicable to school chil- 
dren as to adults. High school pupils, especially, routinely indulge in vig- 
orous physical training and competitive sports which may call for eatra 
ordinary physical activities that are not safe for one with heart disease, even 
if the functional classification is class 1. 

Furthermore, the older children, in the high schools, can be taught the 
danger signals, and warned to cease activity upon becoming aware of palpi 











1762 JACOB M. CAHAN 


tation or dyspnea. The younger children, however, in the elementary 
schools, may frequently fail to remember these sensations of heart beating 
and shortness of breath. Taxing the heart that has a chronic structural 
defect, such as valvular lesion, with a great amount of non-competitive ac 
tivities may be often harmless. When heart disease is in the active stage, 
however, the problem is a more difficult one, and much greater precaution 
has to be exercised against further damaging the myocardium or causing a 
reactivation of a quiescent lesion. In other words, a strain on the mechan 
ical defect of the circulation is of little danger. Inflammation, or activity 
of infection, however, requires not only restricted activities, but rest and 
prolonged convalescence for arrest or recovery of the process. Some sys 
temic conditions as underweight, overweight, or the presence of other 
relevant physical defects in cardiacs may also require a suitable modification 
of the general principles of restriction of physical activities. When a com 
plete cardiac diagnosis (etiological, anatomical, physiological and func 
tional) is considered together with the full meaning of the numbered phys 
ical activities, the correlation of the functional capacity of the cardiac with 
the restriction of physical activities in the school becomes facilitated. Still, 
it is difficult to be dogmatic, as cardiacs with different anatomical diagnoses, 
although having the same functional classification, may require different re 
strictions of physical activities. I realize also, that my correlations may ap- 
pear to some physical health educators to be too conservative, and to 
some physicians to be too radical. Experience has shown, however, that 
to err on the safer side is a mistake on “ the side of the angels.” I have 





therefore been recommending the following correlations : 


TABLE IV 


Correlation of Functional Capacity with Restriction of Physical Activities 


Physical activity 
Number allowed 





Functional capacity (highest) 
(No school child with organic heart disease)............... No. 1 
Class 1 (mild cases of congenital acyanotic or acquired lesions) No. 2 
Class 1 annie on the anatomical and physiological diagnoses) No. 3, 4 or 5 
Class 2a. as * No. 6 or 7 
Class - Rasa No. 8 or 9 
Class eee. No. 9 


WHEN Is RHEUMATIC INFECTION INACTIVE? 


The question of whether rheumatic heart disease is in the inactive stag‘ 
is particularly important to decide before the child is allowed to attend 
school, or return to it after any acute illness. As previously mentioned, th« 
problem is also vital for the determination as to how much the child should 
be allowed to do in the school. It may be well, therefore, to review the his 
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tory, physical signs and other findings that assist in ruling out activity of 


rheumatic infection. 

During the inactive stage of rheumatic infection. 

1. The child is free from any symptoms relevant to the infection. 

2. He presents a good general appearance and absence of pallor or 
cyanosis. 

3. He has good body weight. 

4. He has a rectal temperature of 100° F. or less. 

5. His pulse rate ‘is not over 100 a minute, and after exercise the rate 
returns to pre-exercise rate within three or four minutes 

6. He is free from fatigue when not exercising. 

7. His systolic blood pressure and pulse pressure are within normal 
limits. 

8. There is cessation of increasing cardiac enlargement. 

9. There is freedom from evanescent adventitious pericardial, myo 
cardial or endocardial sounds, pathologic conduction, or signs of heart 
failure. 

10. There is freedom from a focus of active infection, as in the upper 
respiratory passages. 

11. There is freedom from rheumatic nodules, skin eruptions, or hemor- 
rhages. 

Further investigations confirming the inactivity of the infection are: 

12. A normal hemoglobin, and red and white cell counts. 

13. A sedimentation rate within normal limits 

14. A normal respiratory vital capacity. 

15. An electrocardiogram that is free from deviations suggestive of 
rheumatic heart disease. (Although not pathognomonic, prolongation of 
the P—R interval, alterations of the rhythm normal to children, and certain 
S-T or R-T and T-wave changes are characteristic deviations from electro- 
cardiograms that might otherwise be considered within normal limits. ) 

16. An unchanging cardiac contour on roentgenologic and esophagraphic 
tests. 


Doers HEART DISEASE BECOME WorSE DURING SCHOOL YEARS? 


Whether school life aggravates a child’s heart condition depends much 
on several factors entering into the condition of the cardiac and his hygiene 
of life. It depends on an early complete cardiac diagnosis, a suitable re- 
striction of physical activities, avoidance of school attendance during the 
active stage of the infection and, as previously mentioned, adequate con- 
valescence after any other disease before school attendance is resumed. 
In my experience, heart disease frequently develops during—not necessarily 
because of—school activities, and in many cardiacs the condition becomes 
aggravated during the average twelve years of education. Space does not 
permit the citation of numerous examples. On the other hand, I have seen 














1764 JACOB M. CAHAN 









many pupils who have gone through their greater part of school life with 
hardly any aggravation of the cardiopathy. It is true that a person with 
rheumatic heart defects can usually live comfortably the larger part of th 
span of expected life, but there are exceptions. Generally speaking, th 
prognosis of the child with heart disease depends on the early discovery oi 
the condition, the degree of cardiac enlargement, the state of myocardium 
and the particular valves involved, the rhythm, the exercise tolerance, thi 
education and preparation for a vocation with minimum additional damag: 










to the heart, and the selection of a suitable vocation and harmless avocations 










CONCLUSIONS 





1. The medical records of 33,293 children enrolled in Philadelphia 





public schools have been reviewed for abnormal heart findings. Of &63 
pupils listed for observation of their hearts by 11 school physicians, 391 wer 







considered worthy of studying. The study has been made with the aid of an 






adequate history of juvenile rheumatic infection, and physical examinations 





for the detection of circulatory diseases. [¢xamination was made twice at 






an interval. of about one year, and in many cases, a third examination was 





made in 1936. ‘The thermometer, stethoscope, and blood pressure apparatus 






were used, but, with several exceptions, no other instrument of precision was 






employed. 
2. For recording moderate cardiac hypertrophy, a new landmark on the 


anterior chest wall is being suggested. Its name is “ preaxillary ” line 


















The preaxillary line is an imaginary line on the front of either side of th 
chest, drawn vertically downward, midway between the midclavicular and 
anterior axillary lines, and parallel to them. It divides vertically the surface 
area of the chest wall between the midclavicular and anterior axillary lines 
exactly in half. Unlike the parasternal line which is similarly drawn fron 
the medial half of the clavicle, the preaxillary line does not take origin from 
the outer half of the clavicle. The advantages of the use of the preaxillary 
line in chest examinations are described. 

3. It is agreed that the parents, the family physician, the pediatrician, 
the cardiologist, and the hospital clinics form the main agencies protecting 
the children against the spread and aggravation of juvenile rheumatic heart 
disease. However, it is suggested that the school physician and nurse, and 
the school principal should also be enrolled in a permanent campaign to assist 
in the detection and amelioration of rheumatic heart disease in children 
The school years are a very important period in the child’s physical life and 
development, and have greater potentialities for the good or evil of a child 
with heart disease than of a healthy pupil. Perhaps the combined efforts 01 
those named above can guide many of these unfortunate children more safely 





through the early educational years, prepare more wisely for a suitable vo- 
cation, and at the same time choose safe avocations. It is possible that sucli 














RHEUMATIC HEART DISEASE IN SCHOOL CHILDREN 1765 


wholehearted cooperation may reverse the tide, and cause a decrease in the 
incidence of rheumatic heart disease, not only in children, but in adults. 
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GONOCOCCAL ENDOCARDITIS TREATED WITH 
ARTIFICIAL FEVER (KETTERING 
HYPERTHERM) * 
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Ir has been known for many years that the gonococcus is quite suscep 
tible to heat.’ It remained for Carpenter, Boak, Mucci and Warren * to 
determine by careful thermal death time gradient studies that 99 per cent of 
the cultures of several strains of gonococci are killed in vitro by 4 to 5 hours 
exposure to a temperature of 105.8° F. With the Kettering hypertherm 
even higher temperatures over longer periods of time may be administered 
to patients with comparative safety. The excellent clinical results obtained 
with this form of treatment in various gonococcal infections strongly sug 
gest that the thermal death point of the organisms in vivo approximates 
that found to exist in the in vitro experiments of Carpenter et al. 

Within the last 15 years numerous authors have reported case studies of 
gonococcal endocarditis.*°*° A uniform feature of the reports has been 
the expression of a gloomy attitude regarding the efficacy of any form of 
treatment, once the organism has become established on a heart valve. The 
present communication is concerned with the results obtained by treating 
one case of verified and one of probable gonococcal endocarditis with arti 
ficial fever (Kettering hypertherm).+ The former is reported in detail as 


there have been no reports of necropsy findings in patients with gonococcal 
















endocarditis who died after fever treatment. 








CAsE I 






History: L. L., a colored man of 24, was admitted to the Vanderbilt University 
Hospital July 15, 1936, complaining of weakness and chills. Five weeks previously 
he developed coryza, sore throat, non-productive cough, slight pain in the upper mid 
portion of the chest, generalized aching, malaise and fever. A few days later a chill 
occurred, followed by slight swelling of the ankles, left knee and right elbow. These 
joints remained painless and the swelling lasted only a few days. After 10 days cor 

finement to his home he felt much better although he did not entirely recover. On 
July 10 he noticed a sudden increase in weakness and malaise. He became dyspneic 
The next day he had a chil 












on exertion and developed edema of the feet and legs. 
lasting 30 minutes. On July 15 he had a second chill and his temperature was 105° F. 
There was no history of gonorrhea or syphilis. 
Physical Examination: He was a well developed and well nourished negro wl 
appeared acutely ill. He perspired freely and the respirations were fast and dee} 
The sensorium was clear. The mucous membranes and conjunctivae were pale and 










* Received for publication February 4, 1937. 

From the Department of Medicine, Vanderbilt University School of Medicine, Nashville, 
Tennessee. 

+ This apparatus was supplied to Vanderbilt University Hospital through the kindn 
of Mr. C. F. Kettering, director of the Division of Research, General Motors Corporation, 
and Dr. Walter M. Simpson, Miami Valley Hospital, Dayton, Ohio. 
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slightly icteric. The skin was hot (temperature 104.4°) and exhibited numerous small 
red lesions over the tibiae. These were 1 to 3 mm. in diameter and did not blanch 
on pressure. The nasal mucosa was injected and swollen. The tonsils were moder- 
ately large and reddened. The lungs were normal on physical examination. No car- 
diac enlargement was noted, but there was a long, loud, harsh systolic murmur of 
maximum intensity at the apex and transmitted to the left axilla and over the entire 
precordium. The second pulmonic sound was accentuated. The pulse was rapid 
(100), regular and of good volume. The blood pressure was 118 mm. of mercury sys- 
tolic and 80 diastolic. The abdomen was distended and signs of a small amount of 
free fluid were present. The liver edge was firm and smooth and extended 4 cm. 
below the right costal margin. It was not tender. The spleen could be felt 5 cm. 
below the left costal margin. A circumscribed smooth scar was present on the pre- 
puce. The prostate was normal in size but slightly soft. The joints were normal. 
There was moderate pitting edema of the feet and legs 

Laboratory Data: Urine, clear and yellow; specific gravity 1.008; acid reaction; 
no albumin and no sugar; the sediment contained occasional white blood cells but no 
red blood cells or casts. Red blood cell count 3,550,000; hemoglobin 8.5 gm.; white 
blood cell count 15,100; neutrophiles 61 per cent; eosinophiles 1 per cent; lymphocytes 
33 per cent; monocytes 5 per cent; no malarial parasites. The Wassermann reaction 
and the Kahn test were positive. Non-protein nitrogen 21.4 mg. per cent; icterus 
index 9; total serum protein 7.07 gm. per cent (albumin 2.62; globulin 4.45). Stools 
were of normal appearance and showed no pus, blood or parasites. Bromsulphalein 
liver function test: 40 per cent retention in 30 minutes. The Takata-Ara test was 
positive. The galactose tolerance test showed a decrease in tolerance. The red blood 
cells exhibited normal resistance to hypotonic salt solutions. Roentgen-ray examina- 
tion of the chest, pelvis and abdomen was essentially normal. Agglutination tests 
with B. typhosus, B. paratyphosus A, B, B. melitensis and B. abortus were all negative. 

Course: He ran a septic course with constant leukocytosis (averaging 12,000), 
intermittent fever with daily fluctuations of 6 to 10 degrees and occasional chills. 
Jaundice and ascites slowly but steadily increased. Frequent examinations of “ thick 
drop” preparations for malarial parasites were negative. He was given a therapeutic 
test with quinine for five days, without notable change. During the three weeks pre- 
ceding death (August 14) he received weekly injections of bismuth salicylate and 
was given 25 drops of a saturated solution of potassium iodide three times daily. 
Blood cultures obtained July 16, 17, and 20 showed no growth, while those obtained 
July 22 and 29 and August 6 contained gonococci. On August 6, the urine showed 
a small amount of albumin, bile, a few erythrocytes and leukocytes and numerous 
granular and cellular casts. Evidence of renal damage rapidly increased. By August 
8, the 24 hour urine excretion had fallen from 2,000 to 400 c.c., in spite of a fluid 
intake of over 2,500 c.c., and the urine contained a moderate amount of albumin, bile, 
and numerous red blood cells. On August 8, 3,500 c.c. of turbid reddish yellow fluid 
were withdrawn from the peritoneal cavity; its specific gravity was 1.004; the erythro- 
cyte count 5,625; leukocyte count 1,875. No bacteria were demonstrated by smear, 
culture or guinea pig inoculation. 

With full recognition of the extremely gloomy prognosis because of the presence 
of gonococcal endocarditis associated with severe liver and renal damage, he was 
placed in the Kettering hypertherm on August 10. His temperature was maintained 
at an average level of 105.5° F. (rectal) for six hours. To our surprise he bore this 
treatment fairly well. He was afebrile for the next 20 hours and his temperature 
never returned to as high a level as had previously existed. However, he appeared 
more stuporous. His 24 hour excretion of urine was 700 c.c. On August 11 a blood 
culture was made from which no gonococci were grown. On August 12 he became 
anuric. On August 13 he received his second fever treatment. On this occasion his 
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temperature was held between 106 and 107°, averaging 106.7°, for five hours. TT 
treatment, as the first, was apparently well tolerated. However, the stupor increass 
and he remained anuric (non-protein nitrogen 133 mg. per cent; carbon dioxide cor 
bining power 29.1 volumes per cent). He died on August 14. 

Clinical Impression: Acute bacterial endocarditis (mitral valve), due to gonoco 
cus; syphilitic cirrhosis of liver; ascites; jaundice; embolic glomerular nephrit 
uremia; anemia, secondary to infection. 

Necropsy Report: Autopsy performed two hours post mortem. ‘The sclerae, sub 
cutaneous fat and, in varying degrees, the viscera were jaundiced. Peritoneal cavity: 
Contained about 1,000 c.c. of greenish-red fluid. Pericardial cavity: The surface 
were smooth and glistening ; about 40 c.c. of clear fluid were present. Heart: Weight 
270 grams; epicardium, myocardium and all valves, except the mitral, appeared norma! 
On one mitral leaflet was a firm non-friable vegetation 6 to 9 millimeters above t! 
surface. On the opposite leaflet was a similar but smaller vegetation. These vegeta 
tions were so firmly adherent that it was felt certain that they contained a great deal 
of fibrous tissue (figure 1). There was slight ulceration of the margin of one cus) 
The chordae tendineae appeared normal. Lungs: A small amount of atelectasis was 
present in the lower lobes. Gastrointestinal tract: Negative. Liver: Weight 1,800 
grams; the surface was nodular and in several places broad fibrous bands cut deep i1 


1 
} 


the parenchyma (figure 2). A flattened, tongue-like projection extended over tl 
spleen. Much resistance was encountered in slicing the liver. Cut sections revealed 
extensive scarring with broad fibrous bundles interlacing and surrounding islands oi 
raised, reddish-yellow tissue. Scattered here and there, but denser in the left lobe than 
elsewhere, were varying sized and shaped grayish yellow, soft areas of necrosis 
with surrounding red zones. The gall-bladder and bile ducts appeared normal 
Spleen: Weight 949 grams; the pulp was firm, dark red, friable and densely studded 
with infarcts of varying ages, some of the older ones having become somewhat 
softened. Kidneys: The weight of the right kidney was 210 grams, and the weight 
of the left kidney was 200 grams. The capsules stripped easily, leaving smooth sut 
faces. The cut surfaces were pale and showed many small reddish splotches, thought 
to represent small hemorrhagic foci with some necrosis. Genito-urinary tract: I] 


t 


ureters, bladder, seminal vesicles, epididymes and prostate were normal. Brat 


ic 


Negative. 

Microscopic Examination: Heart: Nothing remarkable was found except in the 
mitral leaflets. At the site of the vegetations were seen dense hyalinized fibrin ce 
posits containing scattered polymorphonuclear leukocytes. ‘There were two small | 
of polymorphonuclear leukocytes beneath the surface of the valve. Beneath this pro 
ess was a more chronic inflammatory reaction with an associated healing reaction as 


oc} 


evidenced by the invasion with many fibroblasts and the formation of many small blood 
vessels (figure 3). Lungs: Atelectasis and slight passive congestion were present 
Liver: The normal architecture of the liver was almost entirely destroyed. The se 
tions showed a very large amount of fibrous tissue encircling varying sized islands 01 
liver cells. In the fibrous tissue were many bile ducts, scattered lymphocytes, plasma 
cells and macrophages. In some areas there were polymorphonuclear leukocytes 
and around the ducts. All the liver cells in some of the lobules were normal, wher« 
others had normal cells in the periphery, but the entire midzonal and central part 
showed uniform karyolysis of both nucleus and cytoplasm. At the edge of these ar 
of necrosis were rows of polymorphonuclear leukocytes. No thrombi were seet 
vessels. No typical gummata were present. Spleen: There was marked engot 
ment of all sinuses and hemorrhages were scattered throughout the organ. Mai 
polymorphonuclear leukocytes were present in the pulp. There were many area 
necrosis partly infiltrated with blood which had the appearance of infarcts. ‘Theré 
was a proliferation of fibroblasts in some of these areas. Pancreas: One acil 
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. Fic. 1. Healing gonococcal vegetations on mitral valve \rrow 1 indicates a small 
ulcerated vegetation undergoing healing. Arrow 2 indicates the site of a lesion in which the 
t g goin, 


healing process is more advanced. 
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Fic. 2. Liver. Note the typical cirrhotic changes on the surface of the. organ and 
huge scars with resulting deformity (hepar lobatum). 
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Fic. 3. H and E stain: Healing on mitral valve. ( 500.) (See figure 1.) 
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showed polymorphonuclear cells in its lumen whereas the remainder appeared normal 
but there was edema and slight lymphocytic infiltration in the interstitial tissu 
Adrenals: There was congestion of the vessels surrounded by foci of mononuclear 
cells but otherwise the organs were normal. Kidneys: There was swelling of th¢ 
glomerular endothelium and a few of the endothelial cells were pyknotic. Many ot 
the glomeruli showed intra-capillary hyalinization. The capillaries contained an it 
crease in polymorphonuclear leukocytes. Some of the tubules contained polymorpho 
nuclear leukocytes and albuminous material. The interstitial tissue was infiltrated 
with macrophages, plasma cells and lymphocytes. Seminal vesicles, epididymis, testis, 
bone marrow and brain: Essentially negative. Bacteriology: Smears and culture 
from the vegetations yielded no organisms. Cultures of the heart’s blood gave 
growth. Smears from the prostate, liver and spleen contained no organisms. Stair 
of the mitral vegetations with hematoxylin-eosin, Gram’s iodine and Giemsa stain 
failed to reveal organisms. 

Anatomical Diagnosis: Acute endocarditis, mitral, gonococcal ; syphilitic cirrhosi 
of the liver; infarcts in spleen, embolic; acute nephritis, embolic; pulmonary atele: 
tasis, obstructive (with mucus); passive congestion of lungs; icterus, ascites. 


This case report is of especial interest because of the following points 
(1) an extremely ill person was treated in the Kettering hypertherm without 
treatment complications, and (2) following treatment with hyperthermia 
gonococcemia disappeared ante mortem, and the heart’s blood and gonococeal 
vegetations were found sterile post mortem. 

The clinical diagnosis was difficult because of the co-existing liver 
disease. By the time the data were correctly analyzed the patient had ex 
perienced a progressive septic illness for five weeks and exhibited evidenc: 
of severe liver disease and renal damage with uremia. His condition was 
such (uremia, hepatic insufficiency) that it was felt that he might not sur 
vive the first fever treatment. However, it was well tolerated. A blood 
culture taken the following day was sterile. The second treatment resulted 
in no reaction which could be related to hyperthermia in spite of the fact 
that the uremic state steadily progressed. At necropsy no organisms could 
be grown from the mitral vegetations or heart blood and none could bx 
found on smear or with special tissue stains. There was but a small amount 
of fibrin and only a few polymorphonuclear leukocytes at the site of the 
vegetations and evidence of healing was well established. 

The areas of necrosis in the liver were interpreted as resulting from 
emboli or from an exacerbation of syphilitic endarteritis brought about )) 


the combination of bismuth, iodides and heat. The possibility that feve 
treatment may have intensified the manifestation of uremic intoxication was 
considered. The necropsy findings threw no light upon this. 

Case Il 


History: On May 2, 1936 there was admitted a white male salesman, aged + 
who for three weeks had been having “cramps” in various muscles, had felt easil) 
fatigued, and had noted loss of energy. Most of his symptoms, however, appear‘ 
very suddenly four days preceding admission when he developed a “hard chill,” ; 
fever of 104° F., generalized aching and profound malaise. The following morning 
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he noticed numerous small, sore, red spots scattered in the skin of various parts of 
his body, but localized chiefly on the extremities. The day preceding admission he 
developed pain and slight swelling in the knees, ankles and wrists 

He had gonorrhea at the age of 26. 

He was told eight years before the present illness that he had a “ sligl 


tly leaking 
heart valve.” 

Physical Examination: On admission he appeared acutely ill. His skin was hot 
(temperature 103° F.) and he was perspiring freely. Scattered on the distal portions 
of the extremities, and to a much less extent over the other parts of his body, were 
numerous circumscribed, purplish-red areas in the skin, varying in diameter from 


2mm. to 1 cm. Some of these were slightly tender. Many showed a central white 
area of necrosis and a few showed vesiculation with accumulations of seropurulent 
fluid. No petechiae were present in the mucous membranes. ‘The blood pressure was 
145 mm. of mercury systolic and 90 diastolic. The apex beat was in the fifth inter- 
space, 9 cm. from the midsternal line. There were no shocks or thrills over the 
precordium. There was a moderately loud, blowing, systolic murmur, best heard at 
the mitral area, transmitted to the left axilla. There were slight swelling and pain 


about the ankles and wrists. Only slight pain was excited by manipulation of the 
joints and it was felt that the inflammation was in the periarticular tissues rather than 
in the joints proper. 

Course: His course was that of septic illness with “ spiking” temperature chart 
and occasional chills. The leukocytes ranged from 8,000 to 12,000 per cm. The 
petechiae gradually faded over a period of four weeks. The swelling about all the 
joints, except the right ankle, subsided in a few days. During the second week the 
right ankle became tremendously swollen, exquisitely tender and red. Pus was as 
pirated from this joint and gonococci were demonstrated by smear and culture. 
During the second week in the hospital the systolic murmur at the mitral area changed 
in quality and intensity. It became louder and harsher. No gonococci could be 
demonstrated from urethral or prostatic excretion, but there were many pus cells 


Blood cultures taken on May 2, 4, 8 and 15 yielded no growth. May 4, agglutination 
tests with B. typhosus, B. paratyphoid A, B. paratyphoid B, B. melitensis, B. abortus 
and B. proteus X-19 were negative. ‘These agglutinations were repeated May 14 and 
were again negative. An electrocardiogram, May 4, showed the S—T segment to form 


the ascending limb of a high peaked, diphasic T-wave in Lead II; S—-T segment was 
of low origin in Lead III. On May 8 the complexes were normal except that T: and 
[: were slightly diphasic. On May 19, the complexes were interpreted as being due 


probably to transient myocardial disease (embolism ?) 


He was placed in a Kettering hypertherm on May 26. His temperature was 
maintained between 105 and 106° F. for five hours. Following this treatment his 
temperature returned to normal and remained practically normal thereafter. ‘There 


Was a marked decrease in the inflammatory reaction about the ankle. It was noted 


that the mitral murmur was less harsh. On May 29 he was given a second treatment. 
His temperature was held at between 106 and 107° F. for five hours. The ankle con 
tinued to show steady improvement. He was given a third treatment June 2, when, 
aiter it had been maintained at 106.5° for two hours, his temperature suddenly rose 
to 108.2°. The patient developed evidence of impending collapse and treatment was 
discontinued. June 10 he was discharged free of symptoms, except for slight dis 


comfort in the right ankle. 

Six months later the patient reported that he had returned to his work a few 
weeks after discharge from the hospital. His “ follow-up” examination at this time 
Was essentially normal except for the persistence of a faint systolic murmur at the 


tral area, 
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The sudden onset of this patient’s illness with a chill and high fever, the 
presence of numerous large petechiae with areas of central necrosis, th 
high, septic temperature with occasional chills, the transient multipl 
arthritis with subsequent development of acute purulent monarticular 
arthritis from which gonococci were obtained, the presence of transient 
electrocardiographic alterations indicating acute changes in the myocardium, 
and the change in character of the apical murmur constitute convincing 
evidence of severe (metastatic) gonococcal infection and strongly suggest 
that gonococcal endocarditis was present. Recovery was prompt and com 
plete, following treatment with artificial fever. 


SUMMARY 


1. A case history of proved and one of probable gonococcal endocarditis 
treated in the Kettering hypertherm are recorded. 

2. In the proved case, fever treatment resulted in sterilization of the 
blood and, as established at necropsy, sterilization and healing of the endo 
cardial vegetations. Death was due to co-existing syphilitic cirrhosis of 
the liver and uremia. At autopsy no pathologic changes were noted in th 
viscera which could be attributed to the effect of fever treatment per se. 

3. In the case designated as probable gonococcal endocarditis with co 
existing acute gonococcal arthritis, fever treatment resulted in prompt 
recovery. 
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SEVERE BONE-MARROW DEPRESSION FOLLOWING 
ARSPHENAMINE; REPORT OF TWO CASES 
WITH RECOVERY * 


By ABRAHAM LIEBERSON and ARTHUR WeElss, New York, N. Y 


THE authors delayed reporting the following two cases of arsphenamine 
bone-marrow depression for several years in order to make certain of the 
permanency of the recovery which occurred in both cases. The blood dys- 
crasias occasionally caused by arsphenamine have been reported in the litera- 
ture mainly under the headings of their outstanding clinical manifestations, 
such as granulocytopenia, agranulocytosis, thrombocytopenia, or aplastic 
anemia. A study of these reports and of the two patients who were fol- 
lowed carefully on the wards of Beth Israel Hospital has confirmed our 
belief that most cases may best be considered as early or late instances of the 
same toxic process which in its severest form causes complete aplasia of the 
bone-marrow. 


CASE REPORTS 


Case 1. L. W., male, aged 50, cloak manufacturer, admitted May 4, 1933 be- 
cause of weakness, fever, joint pains and frontal headaches of two weeks’ duration, 
and a rash over his lower extremities which had appeared the preceding day. 

rhe patient had a chancre confirmed by dark-field examination in 1918. Anti- 
luetic therapy was begun immediately and continued for two full years. The Wasser- 
mann examination was positive only once. After this there were no complaints re- 
ferable to the disease except for a feeling « 
tips for three years before his present illness. Two months before admission (March 


f numbness and cold in the toes and finger 


1933) following exposure to infection the patient again developed a chancre, also 
confirmed by dark-field examination, thus providing an excellent example of that 
rarity—a second chancre. Intravenous therapy was begun and nine injections of 
four 


salvarsan were given, twice weekly. The last six injections were followed in 
to five hours by marked general reactions with chills and fever. The patient felt 
worse after each reaction, finally taking to bed two weeks before admission because 
f weakness, lassitude, aching joints, severe frontal headache, and moderate fever. 


lhe case was diagnosed as grippe, but the pyrexia and other symptoms failed to dis- 


appear. Three days before admission to the hospital, while crossing his left knee 
over his right, he experienced a sudden click in his left calf; this area became painful 
and hard, but not reddened. On the day of admission he developed a rash on both 
lower extremities which did not itch. 

Physical Examination: The patient appeared chronically ill, markedly pallid. No 
lymphadenopathy was present. The pupils were equal, regular and reacted well to 
light and accommodation. The tongue was not atrophic; the gums were normal; 
the teeth false. The heart was not enlarged; a soft systolic murmur was heard at the 
apex. The lungs were emphysematous. The liver was palpable two fingers below 


the costal margin as a smooth, non-tender mass; the spleen was barely palpable. Knee 
jerks, ankle jerks and other reflexes were normal. ‘There was no loss of vibration or 


* Received for publication January 9, 1937. 
From the Medical Service of Dr. Isidore W. Held, Beth Israel Hospital, New York 
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There were fine petechial hemorrhages (purpuric) over both les 


position sense. 
The tourniquet test (Rumple-Leeds phenomeno: 


both arms and in the right axilla. 
was positive. The left calf muscle was hard and tender. 


Laboratory Data: 
Urine June 5: Sp. gr. 1.018, acid, amber, very faint trace 
albumin, no glucose, no casts, no red blood cells, oc 


} 


siona! white blood cells. 
June 8: Arsenic is present. 
Feces June 6: Blood and bile present. 


Venous pressure June 5: 7.5 cm. 


1 


Sedimentation rate June 5: 130 mm. in 45 minutes. 
July 16: 90 mm. in 45 minutes. 

Icteric index June 29: 7. 

WW assermann June 5: Negative. 


June 18: Negative. 
Blood culture June 29: Sterile. 
Blood chemistry June 5: Glucose 133 mg. per cent; non-protein nitroge: 
26 mg. per cent. 
July 19: Fibrinogen 2.1 g./100 c.c. plasma. 
Culture of pus from thigh July 18: Staphylococcus aureus. 
June 8: Shows normal heart, aorta and lungs. 


Roentgen-ray of chest 
9: Sinus tachycardia. 


ilectrocardiogram June 


The blood counts and the dates of transfusions are shown in the following table 

Progress Notes: The patient entered with a temperature of 101.2° F., but this 
rose to 106.2° the next evening, and varied between 102° and 105° for the next weel 
Intravenous sodium thiosulphate and repeated intramuscular injections of adeni 
and pentnucleotides in the first two weeks of his stay did not prevent the continued 
fall of the white blood count from 1900, with 48 per cent polynuclear cells, to 1,350 
with 20 per cent polynuclears on the seventh day (June 10) and 1,600 with 32 per cent 
polynuclears on June 22, when the treatment was stopped. 

A bone-marrow puncture over the upper third of the sternum was performed o1 
the third day of his stay (June 6). The marrow was red, but appeared somew! 
Microscopic examination revealed numerous normoblasts; 
{ 


ne 


less cellular than normal. 


no megaloblasts; no myeloblasts ; 
There were few mature segmented neutrophiles. No 


The fact that pathologically the bone-marrow showed 


many myelocytes, metamyelocytes and staffs, 


latter two predominating. 
megakaryocytes were seen. 
no increase in younger cells but an apparent decrease in mature elements ruled out 
definitely a truly organic aplastic anemia. The most probable diagnosis, considet 

the normal cellular elements found on biopsy and the neutropenia, thrombocytop« 
and anemia shown by the peripheral blood was a toxic inhibition of the bone-marr: 


due to the arsphenamine. ‘These bone-marrow findings were the rationale for trans 


fusions, which were repeated about twice weekly in spite of failure of the patients 
blood to respond to them. 

June 17, 1933: The patient showed dryness and desquamation of the skin of 
The dermatologist considered the skin eruption 


' 


upper extremities, chest and back. 


arsenical exfoliative dermatitis. There were many new petechiae over the chest, ba 
and mouth at this time. 
] >» 22: TI “re ‘ ¢ all are; r begi no leerati he _ he hard 
yune <2: lere Was a SMali area Of Deginning ulceration between the hard 
soft palate which lasted only a few days. 
Purpuric manifestations were increasing while the white blood count 


June 27: 
For the first time the patient sh 


showed a steady rise in polymorphonuclears. 


eP( 
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Blood Counts and Transfusions (Case 


Total 
= S2is2 
1900) 48 | 52 
2000) 23 | 77 
1800) 11 | 89 
1600) 16 | 84 
1350} 20 | 80 
1700} 18 | 8&2 
2000) 20 | 80 
2050; 26 | 74 
1600; 32 | 68 
1900 39 | 61 
2500, 32 | 68 
2000) 29 | 71 
2400} 24 | 76 
3400} 27 | 73 
2500) 39 | 61 
4400 50 | 50 
5150) 42 | 58 
4300) 34 | 66 
4300) 39 | 61 
3200) 37 | 63 
3600; 44 | 56 
4400 44 | 56 
4000) 48 | 52 
5000) 43 | 57 
4000) 47 | 53 
4600) 27 | 73 
4500) 36 | 64 
4050; 28 | 72 
3800) 34 | 66 
4400; 44 | 56 
4100) 36 | 64 
4400; 35 | 65 
4550; 30 | 70 
3600; 38 | 63 
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300 c.c, 















1778 ABRAHAM LIEBERSON AND ARTHUR WEISS 












some clinical improvement. The temperature, which ranged between 101° and 100° | 
rectally the first three weeks, sought a Jower level (100° to 103° F.) now. 

June 29: An erythematous area on the right hip was noticed, with a tenden 
to pustule formation; this cellulitis became softer and disappeared in about two week 

July 11: The hematoma of the left calf muscle, which always had been hard a1 
non-tender, became softer and more tender. 

From July 12 on, the blood and clinical picture showed steady improvement 
(table 1). There was only a sub-febrile temperature at this time, which later becan 
normal. The patient felt a daily increase in strength. Upon his discharge ten ai 
one-half weeks after admission he felt perfectly well except for the painful diffus: 
swelling of his left calf muscle due to an organized hematoma. His blood count 
this day (August 16) was: Red blood cells 3,130,000; hemoglobin 60 per cent; whit 
blood cells 3,600; polymorphonuclears 48 per cent. Discharge Diagnosis: Arsphet 
mine panmyelophthisis. Arsenical exfoliative dermatitis. Organized hematoma 
left calf. 

Follow-Up Notes: Patient had no complaints at any time when a follow-up blood 
count was done. The general condition was good; the heart, lungs, skin and joint 


negative. Blood counts were as follows: 





Date R.B.C. Heb. “| | W.B.C.) Polys. | Monos.| Staff.| Eos. Lymphs.) Mon 
2/ 8/34 4,070,000 69 5,800 46°, 54°; 3% 39 50% 4° 
9/23/35 3,780,000 86 5,700 53% 47° 1% | 4° 42% a 
1/ 7/36 4,530,000 90 7,100 | 47% 53% _ 59 430 10° 





Comment on Case. ‘The importance of the bone-marrow puncture 1 
this case cannot be overemphasized, for it indicated that, although findings 
in the peripheral blood were those of an aplastic anemia (granulocytopenia, 
thrombocytopenia and erythrocytopenia) the bone-marrow was not aplastic 
Its function was simply suspended. The biopsy bolstered up our faith 
the efficacy of persistent transfusions during the first four weeks when th« 
patient failed to show any clinical improvement, and when his condition ap 
peared hopeless, because of the marked asthenia, hyperpyrexia and bleeding 
We believe the repeated transfusions saved this man’s life by tiding him ove: 
the acute emergency of toxic inhibition of the bone-marrow. _ It is interest 
ing to note that when the patient’s condition began to improve and his blood 
to show a rise in the polymorphonuclears, the infected areas on the right 
buttock and left calf became soft, fluctuant and purulent, and showed th« 
more typical picture of an acute infection which is undergoing healing, 
whereas previously these areas were more indolent and showed no pus 
This contrasts with the case of dysplastic granulocytemia reported by Weiss 
and Goldbloom * where clinical improvement in an anal slough did not occur 
even though leukocytosis (up to 40,000 cells) followed several weeks of 
granulocytopenia. ‘That patient died in spite of the return of the neutro- 
philes because these cells, although plentiful in number, were of deficient 
quality, due to an irreparable injury to the mother-cell. [In our present cas 
however, there was apparently no such injury to the mother-cell, for onc 
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the bone-marrow resumed its hematopoietic function the patient's condition 
improved rapidly, and was no longer serious. The follow-up blood counts 
show that the recovery was complete, and there was no tendency to relapse 


Case 2. E. L., male, aged 32, manager, admitted June 19, 1933 with progressive 
weakness and bleeding from nose and gums for about one month 

The patient discovered he had a four-plus Wassermann in the course of a routine 
study for a “cyst” near the rectum about six months before. He immediately undet 
went a course of arsphenamine therapy, receiving an injection once a week for six 
weeks, until his Wassermann was negative. There were no immediate ill-effects 


except for mild nausea on the injection days. fter this he received seven more 
The d was rather high (from 0.5 to 0.9 


injections at three-week intervals. 
grams). He noticed that he was becoming i sively weaker and that he tired 
d 


] 


very easily. About three to four weeks before admission he began to bleed from the 


gums, and later had bleeding from the nose one nig] Phe bl r from the gums 
was intermittent, and became much worse five da\ re admissio1 Three days 
before his entry into the hospital his vision, which was tatlin ‘came SO poot 
he could not read the newspaper headlines 
Physical Examination: The patient appeared extremely pale, subicteric, chron 
lly ill. Pupils normal. Fundi rather pale with numerous hem ages, mostly 


bleed 


tongue 


along the course of vessel The 
ing. Slight enlargement of the cervical 
were negative. The liver was palpable 
The knee and ankle jerks were obtain 


vibration or position sense in the low 


Laboratory Data: 

Average Urine Analysis: Sp. gr. 14, acid, amber ry 41 ra ilbumin 
no glucose, ne ists. rare red bl ls. rare white 
blood ce IIs 

June 20: 

June 

June 

July 

\ug. 

is pressure June 

fimentation rat June 

indea June 

nigquet test June 

July 

retraction June 

ig time June 

June 

lation time June 

Aug. 

rmann June 
chemistry June 20: Glucose 133 mg. per cent; non-protein nitro 


July 7: Calcium 9.8 mg. per cent; phosphorus 3.0 mg 
pet cent 
July 19: Fibrinogen 0.9 ¢ *. plasn 
cardiogram June 20: Sint rd 


Aug. 4: 
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The blood counts and the dates of transfusions are shown in the following tabk 

Progress Notes: The patient at first was given sodium thiosulphate intravenous! 
for two days and pentnucleotides intramuscularly for five days. This apparently ha 
no effect on the white blood count, which fell to 1150 with 11 per cent polys. on Jun 
24 (table 2), when there was bleeding from the gums which lasted all day. In spit 
of repeated transfusions the patient’s condition remained grave; gingival bleedi1 
persisted ; even though it would stop for a period shortly after a transfusion. Tran 
fusions were given bi-weekly ; but with little apparent effect on the blood picture. O: 
July 25 the patient’s temperature, which had remained about normal after the fi 
week, rose to 104° F. A fissure-in-ano with large hemorrhoids and an ischio-recta 
abscess were found to be the cause of the fever. The abscess was incised on July 31 
after which time the temperature fell to normal. The wound failed to granulat 
however, and by August 11 there was still no evidence of healing. The patient w 
failing fast. Bleeding from the gums and nose increased, diminishing only slight! 
for a short period after a transfusion. Surprisingly enough, however, about August 
17 and 18 a sudden turn for the better occurred. The wound began to granulate. Or 
August 21 the patient for the first time stated that he felt well. Though there w 





TABLE II 
Blood Counts and Transfusions (Case 2 
Total Mono- 
| nuclears 
| Erythro- | , | | Plate Other Trans 
| cytes 2 it ed £ lets Findings fusions 
. | = |SC/Ssl ale) gl/ESiss 
a IT) S ele eclAlAlWlV=s 
6/20 | 1,050,000} 23) 2300} 9 | 91) 5 4 | 85 6 | 78,759) reticulocyte 0.2% 500 cu 
6/23 | 1,160,000! 25) 1600) 14 | 86 | 4/10 80 6 | 30,900! 1 normoblast 
6/24 | 1,230,000) 21) 1150) 11 | 89 | 5 6 | 85 | 4 
6/26 500 cx 
6/27 | 1,270,000) 26; 2000) 12 | 88 | 3 8 86 2 | 10,900) 1 myelocyte 
6/28 500 cx 
6/29 | 1,790,000) 34; 1500) 18 | 82 | 2 | 16 82 15,300 
6/30 | 400 cx 
7/3 1,800,000; 35) 1600) 26 | 75 | 6) 18 67 8 | 16,900) 1 normoblast, 1 300 cx 
plasma cell, 1 my- 
elocyte 
7/5 | 2,190,000) 45) 1500) 24 | 76 | 6/| 18 67 9 | 13,050 300 « 
7/7 | 300 « 
7/8 | 2,690,000) 47; 1150) 25 | 75 | 9 | 16 63 | 12 2 plasma cells 
7/9 | 2,250,000) 40 
7/10! 1,860,000) 38} 1960) 14 | 86} 3) 11 74 | 11 1 myelocyte, 300 « 
2 plasma cells 
7/12 | 2,580,000) 42) 2650) 26 | 74 5) 20) 1 | 69 5 1 plasma cell 
7/13 | 2,460,000} 39} 3100) 18 | 84 | 3/15 80 2 
7/14 300 ce 
7/15 | 2,490,000) 47) 3000! 20 | 80 | 3/17 | 73 7 
7/17 | 2,325,000} 48} 2700} 15 | 85 | 4/| 10) 1 | 69 1 mvelocyte 300 cx 
7/19 | 2,350,000; 46) 2050} 20 | 80 | 7 | 13 70 
7/21 | 2,610,000; 48) 3200) 20 | 80 300 
7/24} 2,750,000} 49) 2800} 18 | 82 | 4| 14 77 5 300 
7/26 | 2,500,000} 47; 2600) 17 | 83 | 6 31} 72) 11 7,500) 1 normoblast 
7/28 | 2,250,000) 41) 2000} 9 | 91 | 5 4 | $3 8 300 cx 
7/31 | 2,200,000) 40) 2500} 11 | 89 | 5 6 | 80 9 500 cx 
8/1 | | 3000) 53 | 47 |12 | 41 44 3 
8/2 | 3200} 52 | 48 |16 | 35| 1 | 46 2 














"IO 
SEVERE BONE-MARROW DEPRESSION 1781 


TABLE I1—Continued 


Tr Mono- 
Potal nuclears 
Erythro- Plate Other lrans 
cytes co] x 2 lets Findings fusions 
- 2/8 \SC SCS] ei  giEsiss 
a T)/S Beleecin IA Dl Sie Ss 
8/3 1,810,000; 34; 2900) 60 | 40 |18 | 42 37 3 8,550 300 cx 
8/7 1,690,000; 34) 3250) 28 | 72 | 8 | 19 72 
S 300 c.c. 
8/9 2,010,000) 38 3500; 33 | 67 | 5 | 28 65 3 
8/10 | 2,150,000) 38) 3450) 38 | 62 | 4 | 34 5< 2 300 cx 
8/11 | 2,350,000; 40) 3650) 36 | 64 | 7 | 28 63 1 
8/14 | 2,230,000) 42) 3600) 40 | 60 | 4) 3 60 
8/16) 2,350,000! 44) 3450) 33 | 67 | 5 | 28 63 7 
8/18 | 2,400,000} 48) 3200) 41 | 59 | 2 37| 2 | 54 5 aniso.; polychrom 
8/20 | 2,080,000; 42; 4050; 33 | 67 | 4) 29 59 & aniso.; polychrom 
8/23 | 2,020,000; 41) 3600) 41 | 59 | 4. 35 52 7 9,200) aniso.; polychrom 
8/25 | 1,890,000) 38) 3000) 39 | 61 | 3 | 35 1) 55 6 aniso.; polychrom 
8/26 300 c.c 
8/27 | 2,210,000, 44) 4400) 39 | 61 | 5 | 32) 2 58 3 
8/28 | 1,940,000) 36) 3300) 43 | 57 | 4 | 37) 1 | 52 5 aniso.; polychrom 
&/30 | 1,870,000) 32; 3800 47 53 aise 46 7 macro- and micro 350 c.c. 
CYtosis 
9/1 1,860,000 39) 3600 38 | 62 | 4) 34 54 & macro- and micro- | 350 cx 
CVtosis 
9/2 2,010,000) 37| 3800 48 | 52 5 | 42 46 6 7,400 reticulocytes 0.2°; 
9/5 1,890,000 38| 4000 40 | 60 | 4 35 1 34 6 
9/7 1,900,000 38 4100 46 | 5 4/41) 1 49 5 reticulocytes 1.6%; 300 c.c. 
9/8 2,590,000; 44) 3600) 49 | 51 | 3 | 43) 2 | 48 3 2 normoblasts, 
macrocytosis 
9/11 | 2,221,000) 40) 3400; 49 | 51 2 | 45| 2 | 46 5 reticulocytes 0.7°; 
9/14 2,340,000; 42) 3500) 38 | 62 | 6) 32 55 7 1 normoblast 
9/16) 1,930,000) 42; 3900; 47 | 53 | 5 | 40' 2 42) 11 6,400) anisocytosis 
Follow up 
1934 
1/20 4,010,000) 80) 6500) 62 5 | 56) 1 | 33 3 platelets normal 
3/14 4,450,000) 86 7000) 65 5 60 O 4 4 plate lets normal 


no appreciable change in the white, red, or platelet count the patient was now able to 
sit up in a chair. On August 25 the red blood cou 
count fell, and three more transfusions were given even though the 
leeling better and the bleeding from the gums and nose had stopped. On September 
1933, thirteen weeks after admission, the patient was discharged with 1,930,000 
red blood cells, 42 per cent hemoglobin, 3,990 white blood cells, and 47 per cent 
polymorphonuclears. Although his blood picture did not show complete recovery 
At home his private physician 


nt, hemoglobin, and white blood 
patient was 


by any means, he was clinically much improved 
| him on high doses of iron and ventriculin. With this medication, rest and 


high calorie diet he rapidly regained his former strength. A blood count taken four 
n is after his discharge was normal in every respect, as were blood counts taken 
six, eight and ten months later. The patient has remained healthy and normal to 


date; weighs fully 200 pounds and has no complaints at all 
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Comment on Case. This patient unfortunately did not permit a bon 
marrow puncture, so that we do not know the true condition of his bon 
marrow. Clinically the patient closely resembled the previous case, and 
we feel that the bone-marrow biopsy, if performed, would have been simila 
to that of case 1. It is noteworthy that this patient received fully 21 trans 
fusions. ‘The patient’s condition at this time was truly desperate. Tl 
blood given by transfusion seemed to be lost almost at once. In fact, 17 
transfusions were given before any clinical improvement was show: 
Transfusions were persisted in since no other rational therapy was availab| 
Looking back we feel that only the repetition of the transfusions enabled u: 
to tide him over the period of bone-marrow inactivity. 


DISCUSSION 


Up to the present more than 100 cases of depressed bone-marrow func 
tion following arsphenamine administration have been reported.  Despit 
the high figure, we must still consider it a rare disease in view of the wide 
spread use of this group of arsenicals in the treatment of syphilis. The 
rarity of the disease can be explained by the well-established fact that the 
bone-marrow is more resistant to disease than most other organs and has 
unusual tissue immunity against infections, toxins and chemical poisons 
Where the bone-marrow is depressed by arsphenamine we must assum 
that it probably is a locus minoris resistentiae in the afflicted individual; o1 
that some individual constitutional inferiority makes it unusually susceptible 
to the toxic action of arsphenamine. Unfortunately, there is no way ot 
determining beforehand this constitutional predisposition; we have no clini 
cal guide-posts which warn us of this type of danger in any individual cas 
before we start the arsphenamine treatment. 

A careful study of the literature on the blood dyscrasias after arsphena 
mine administration and of our own two patients suggests that it is the 
benzol arrangement in the arsphenamine molecule rather than its arsenic 
content which is capable of producing effects on the blood forming tissues 
In only one case in the literature did signs of bone-marrow depression follow 
the use of an inorganic arsenic compound,’ so that such bone-marrow effects 
must be considered a very unusual toxic action of arsenic. On the other 
hand, there is a striking clinical and hematological similarity between th 
blood dyscrasias caused by arsphenamine and those which have been ob 
served after industrial poisonings with benzol. 

Although Santesson * should be credited with the pioneer work on benzol 


‘ who first stressed the selective de 


toxicity, in this country it was Selling 
pressant action of benzol on the hematopoietic system. Frank ° named this 
type of reaction of bone-marrow to a poisonous substance “ panmyclo- 
phthisis,”’ a very appropriate term to which we subscribe. It is surprising 
that it was not until 1919, fully nine years after the introduction and wid 
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spread use of arsphenamine, that Labbé and Langlois ° first warned against 
the danger of bone-marrow depression following its use, and suggested that 
the action is possibly due to the benzol constituent of arsphenamine. Since 
then numerous excellent articles have been written by the many workers in 
this field, who have confirmed the general tenor of these findings, and have 
reported the cases which they observed under the title of the leading hema- 


tological symptom—neutropenia, purpura, hemorrhagic diathesis, anemia, 


etc.” ® 9, 10,11, 12, 1 

The attempt to classify the blood dyscrasias caused by arsphenamine has 
always been difficult. No classification can be entirely satisfactory and 
fit all cases. McCarthy and Wilson ** suggest three main divisions: (1) 
thrombocytopenic ; with subgroup 1 b. thrombocytopenic and granulocyto 
penic, (2) granulocytopenic and agranulocytic and, (3) aplastic. We are 
in agreement with the spirit of the first division which differentiates the 
simple, uncomplicated thrombocytopenic type of reaction from the true 
bone-marrow depressive type. The reaction in the former is short-lived, 
readily recovered from. It occurs immediately or shortly after an injec 
tion; the blood picture is entirely normal except for the temporary reduction 
in blood platelets. The simple thrombocytopenic reactions are probably of 
an “* anaphylactoid ” nature, as McCarthy and Wilson suggest, and are not 
considered cases of true bone-marrow depression. With the authors’ divi- 
sion of the true bone-marrow depressions according to the outstanding hema- 
tological finding, thrombocytopenia, granulocytopenia or complete aplastic 
anemia we cannot be in such close agreement, for the divisions appear to us 
to be purely descriptive, and to bring us no closer to the mechanism in these 
Cases. 

Considering the probable identity of arsphenamine and benzol bone- 
marrow depression, we feel that the reported cases can best be viewed and 
classified as early or late stages of the same process—the early stage con 
sisting essentially of depression of the granulocytes, the later stage including 
depression of the other elements in the bone-marrow, leading finally to a 
complete aplastic anemia. The excellent charts of McCarthy and Wilson ’ 
summarizing the main features of all cases reported up to 1932 bear out this 
contention. The granulocytopenic cases occur after smaller doses, i.e. have 
a shorter incubation period, and appear at a shorter interval after the last 
injection than do the aplastic anemia cases. In the latter cases the ars 
phenamine has been given over a much longer period, and the reaction occurs 
weeks to months after the last injection, rather than days; the clinical pic 
ture is more serious ; the prognosis worse. 

The experimental work of Alice Hamilton ** on benzol poisoning also 
agrees with the conception of the unity of the depressive process in almost 
all clinical cases. She demonstrated that several days after the injection of 

relatively large dose of benzol in animals the white blood cells were re 
duced to about 50 per cent of normal. If the same dose is injected again, 
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the count falls within two or three days to 20 per cent (or even as low as 
12 per cent) of normal. If she gave no injection after the first one, the fal 
in white blood cells would continue to a level well below the 50 per cent, but 
later there would be spontaneous and complete recovery. However, if th 
second injection was given, the count would eventually fall below 12 pe 
cent and recovery failed to take place. The myeloblastic elements, particu 
larly the polymorphonuclears, were found depressed by the benzol. Ther: 
was no destruction of the white blood cells in the circulating blood, but a: 
inhibition of their formation. Only later with increasing doses was a cd 
pressive effect on the other tissues in the bone-marrow demonstrated (red 
blood cells and platelets ). 

Translated to human subjects, the primary action of benzol (arsphena 
mine) is depression of granulocyte formation; this action is early, and can 
be reversed if no more benzol is administered. However, with continued 
benzol doses, the later “‘ secondary "’ actions are permitted to develop and ar 
irreversible situation is brought about. The secondary effects are on the 
megalokaryocytes, causing not only a reduction in number, but also ir 
quality of the platelets. The hemorrhagic diathesis that results leads to 
bleeding from the gums, nose, gastrointestinal tract, etc. The red blood 
cells are thus involved secondarily, suffering in proportion to this bleeding 
Since benzol does not affect the red blood cells primarily there are no signs 
The final, 


of regeneration—no reticulocytes, or nucleated red blood cells.” 
‘ panmyelo 


late stage of arsphenamine bone-marrow depression is thus a ‘ 
phthisis.” If the bone-marrow has simply been depressed, there is som« 
chance of recovery with repeated transfusions that tide the patient over th 
period of bone-marrow inactivity. Where a true aplasia of the bone-mar 
row has resulted, however, there appears to be little basis for any such hopx 
It is not possible to make this differentiation (depression or true aplasia of 
bone-marrow ) from the study of circulating blood alone. It is of the ut 
most importance prognostically to perform a bone-marrow puncture in these 
cases. Incase 1 a puncture was performed in the first week at the hospital 
and showed red bone-marrow with about the usual number of young cells, 
but few mature segmented neutrophiles. This depression without aplasia 
of the myeloid system indicated that there was some bone-marrow tissue left 
to stimulate with repeated transfusions. The term “ panmyelophthisis ” 
we believe describes the condition of functional depression of the bone- 
marrow better than “ aplastic anemia,” a term which indicates organic de- 
pletion of the bone-marrow. This condition surely did not exist in case 1, 
and in all probability was not present in case 2, either. 

A few words must be said about the clinical course shown by the two 
cases reported. ‘* Panmyelophthisis ”’ is a relatively late reaction of the body 
to arsphenamine poisoning and occurs typically several months after the 
period 1S 


beginning of arsphenamine administration. The “ incubation ’ 
long here when compared with the toxic effects of arsphenamine on the liver 
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(where symptoms are likely to appear much earlier,—i.e., during the first 
few weeks). This may be because the first symptoms of toxic action of 
arsphenamine on the bone-marrow are slight, there being only signs of gen- 


eral intolerance of the drug, such as the weakness, nausea and feverishness 
that case 1 experienced after each injection. Moore and Keidel‘ speak of 
itching or a fine rash as prodromata. The only unmistakable sign of 
trouble, however, is the neutropenia. It cannot therefore be urged too 
strongly that patients who show any intolerance of, or reaction to, arsphena- 
mine injection should have a blood count performed. By this means we can 
detect the neutropenic cases and stop administering the drug before ir- 
reversible damage has occurred. Our therapeutic desideratum is to recog- 
nize intolerance of the bone-marrow to arsphenamine before a hemorrhagic 
diathesis or an aplastic anemia has set in. By constant vigilance for the 
advent of neutropenia, we can recognize these cases early enough to stop the 
progress of the disease to the fully developed “ panmyelophthisis,” which, i1 
spite of the best of treatment, is fatal in about 80 per cent of the cases.’ 

At the stage when the disease is confined to the leukoblastic tissues (the 
first or “ neutropenic ’’ stage) the nucleotide administration as sponsored 
by Jackson ** may reasonably be given a trial. In the later stages of pan- 
myelophthisis, as in our two cases, nucleotide injection appeared to have no 
appreciable effect on the white blood cells. The treatment is preferably the 


use of persistent transfusions until death or recovery supervenes. 


SUMMARY AND CONCLUSIONS 


Two cases of complete bone-marrow depression several months after 
arsphenamine administration are reported. An individual constitutional 
susceptibility of the bone-marrow to the toxic agent may explain the occur- 
rence of this relatively rare disease. In mode of onset, blood pictures and 
clinical characteristics such cases resemble very closely those due to chronic 
benzol poisoning. Although there is no definite proof, it is likely that the 
benzol ring into which the arsenic is substituted in arsphenamine is respon- 
sible for the blood dyscrasias here described, and not the arsenic. The rela- 
tively benign hemorrhagic diathesis occurring shortly after an injection of 
arsphenamine due to an “ anaphylactoid ” reaction of the thrombocytes is 
differentiated from the true depression of the bone-marrow caused by the 
slow accumulation of the toxin (benzol) and resulting in bone-marrow 
depression weeks and months after the administration began. A study of 
bone-marrow depression in chronic benzol poisoning, and after arsphena- 
mine administration indicates that the toxin most often shows an early 
affinity for the leukoblastic tissue in the bone-marrow. Thus, the early, 
easily reversible action of arsphenamine on the hematopoietic system is most 
Otten a reduction in the white blood cells, particularly the polymorphonu- 
clears. Clinically this is expressed as a neutropenia associated with signs 
ot lowered resistance—-weakness, persistent colds, numerous smaller intec- 
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tions, etc. If this early neutropenic stage is recognized and the arsphena 
mine administration stopped, the patient may be spared the later and fre 
quently irreversible effects on the bone-marrow of the accumulati 
arsphenamine (benzol). 

Reduction in the number and quality of the platelets, with consequent 
bleeding from the mucous membranes of the nose, mouth, gastrointestina 
tract, etc. is more likely to be a later than an early effect. The bleedii 
alone explains the marked secondary anemia that finally occurs in most 
cases, although a direct depression of the erythroblastic tissues may be th 
cause of the erythrocytopenia in some. ‘Thus the final, often irreversible, 





stage of the toxic action of arsphenamine (benzol) is a depression to 

varying degree of all the elements of the bone-marrow. If puncture r 
veals a bone-marrow which is not aplastic, blood transfusions persisted in fo1 
many weeks may tide the patient over the period of temporary marrow 
inactivity, and lead to permanent recovery, as in the two cases reported. [1 
a true aplasia of the bone-marrow has already resulted, however, the outlook 
is practically hopeless. The prognostic importance of bone-marrow pune 
ture in this connection cannot be overemphasized. In any case, persistently 
repeated transfusions, no matter how ill the patient appears clinically, offer 
the only hope at this late stage of the disease, and are, therefore, alway: 


indicated in its treatment. 


The authors are deeply indebted to Dr. I. W. Held for his encouragement 
advice and to Drs. A. Grossman and M. Kramer for assistance in the difficult 
therapeutic problems presented by the cases. 
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By GreorGe Baenr, M.D., F.A.C.P., GREGORY SHWARTZMAN, M.D., and 
EDWARD B. GREENSPAN, M.D., New York, N. Y. 


In the minds of most physicians and in almost all textbooks on bacter: 
ology and clinical medicine, B. friedlander’ is associated with pneumonia 
and other infections of the respiratory tract. This traditional viewpoint is 
responsible for the fact that its common synonyms are Bacillus pneumonia 
and Pneumobacillus and that its modern scientific designation according to 
the Bergey * bacteriological nomenclature is Alebsiella pneumoniae. Intec 
tions of other parts of the body with this organism are generally regarded 
as relatively less common. 

Our bacteriological experience with 198 B. friedlander infections 1s ré 
corded because it contradicts this conception of the predominant role played 
by the organism in infections of various parts of the body. The observa 
tions to be reported in this paper, and a critical review of medical literature 
of the past 75 years, demonstrate that the respiratory tract and especially 
the lung is actually one of the less common sites of primary infection and 
that the current terminology serves to perpetuate a wrong emphasis concern 
ing the usual portal of entry and the essential role of the organism in in 
fections. 

Friedlander discovered his encapsulated gram-negative bacillus in 1882 
in spreads made post mortem from the lungs of eight patients who had died 
of pneumonia. For some four years thereafter it was generally regarded 
as the cause of pneumonia, until Weichselbaum’s * report upon the Diploco. 
cus pneumoniae in 1886. Although Weichselbaum’s observations upon 12° 
cases established the pneumococcus as the cause of lobar pneumonia, and 
minimized the relative importance of B. friedlander, he observed the bacillus 
in microscopic spread in nine cases, isolated it in mixed cultures in six and 
in pure culture in three instances. He and Netter * are widely quoted 
accepting it as a less frequent cause of lobar pneumonia and bronchopneu 
monia because they found it in 7 or 8 per cent of their cases. It seems to 
have escaped notice that their observations as well as the reports of subs 
quent observers who confirmed their statistics were based upon postmortem 
bacteriology and, judged by more modern standards, are therefore of doubt 
ful value. Bacteriological experiences reported on large numbers of cases 
during and subsequent to the World War indicate that B. friedlander i: 
encountered relatively rarely in pneumonia. 

* Received for publication May 10, 1937. 

From the Mount Sinai Hospital, New York. 
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Many authentic Friedlander bacillus infections of the lungs and other 
parts of the respiratory tract have been recorded in the literature, but in 
most instances it is obvious that the observer is reporting what is undoubt- 
edly a rarity in his experience. Unfortunately, some of the recorded cases 
are unconvincing because they are based solely upon postmortem culture of 
the organism from a pneumonic lung or other tissue. Some represent in- 
fluenzal pneumonia with a secondary invasion with B. friedlander. Others 
are chronic lung abscesses with mixed infections, or tuberculous cavitations 
with secondary B. friedlander infections. Still other cases are metastatic 


A 


lung abscesses from a primary focus of infection within the abdomen. 
case of lobar pneumonia recently reported by Bensley * seems to us to have 
been due to pneumococcus type II and the 2. friedlander invaded the blood 
stream only preagonally. Two of the largest and best described groups of 
B. friedlander pneumonia were reported recently by Solomon ® from Bel- 
levue Hospital and by Bullowa‘* from the Harlem Hospital, New York 

It is beyond the scope of this paper to review the voluminous literature 
upon this organism, except to state that it has been found in almost every 
part of the body. Yet almost every textbook of bacteriology and clinical 
medicine continues to lay stress upon its relationship to pneumonia and most 
of them state specifically that it may cause a severe, often fatal, but rather 
rare form of the disease. They usually mention some of the other sites of 
infection (Zinnser,* Jordan,® Park, Williams and Krumwiede,'® Topley 
and Wilson,"' British Medical Research Council,'* Ford,’* Stitt,’* Zinnser 
and Bayne-Jones *’). 

In this paper we have preferred to call the organism B. friedlander in 


preference to the synonyms which associate it with pneumonia and to such 
latus and, for a subgroup, 


descriptive designations as Bacillus mucosus capsu 
Bacillus acidi lacticit. Formerly we did not attempt to differentiate between 
the various types of Friedlander organisms because of the lack of clear cut 
hacteriological criteria. More recently Julianelle '* has divided the B. fried- 
lander into three groups, A, B, and C, according to their serologic reactions. 
Some of the strains were identified serologically by cross agglutination with 
pneumococcus type II serum (Avery, Heidelberger, and Goebel’). The 
classification by Julianelle is being followed closely in our laboratory, but 
sufficient information is not yet available regarding the pathogenicity of the 
various types. For this reason, gram-negative bacilli showing well de- 
fined capsules and typical ‘‘ gum drop” and stringy colonies on solid media 
were considered to belong to the B. friedlander group, provided these char- 
acteristics persisted for at least 3 to 4 passages through artificial media. 
It should therefore be understood that the term B. friedlander employed in 
this report implies the Friedlander group of encapsulated gram-negative 
bacilli. 
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RESPIRATORY TRACT 


The presence of B. friedlander in stained spreads made from the sputun 
or the lung of a patient with pneumonia probably rarely escapes detection 
Because of the traditional association of this gram-negative bacillus wit! 
pneumonia, its observation anywhere in the respiratory tract usually results 
in its prompt identification by means of the capsule stain. 

On the other hand, so strong is the influence of medical tradition that 
gram-negative bacilli encountered in the intestinal tract or in the biliary or 
urinary passages are apt to be associated with the colon-typhoid group oi 
bacteria and to be inoculated for identification upon the various sugar media 
Unfortunately, many strains of B. friedlander and of B. coli form acid and 
gas in identical sugar media. Unless a capsule stain is made or attention 
is attracted by the mucoid character of the surface growth on solid media, 
observations upon sugar media may result in confusing the organism with 
the colon group. We can conceive of no better explanation for the con 
spicuous attention which B. friedlander continues to receive in bacterio 
logical observation upon respiratory tract infections and the relative neglect 
of the more important role played by this organism in infections of the ab 
dominal cavity. 

In reporting cases of primary B. friedlander pneumonia, it is important 
to exclude the following : 

1. Secondary invasions (often preagonal) in cases of primary pneumo 
coccus pneumonia. 

2. Influenzal pneumonia with secondary invasion of the affected lung 
by B. friedlander and a variety of other organisms. 

3. Chronic bronchiectases, lung abscesses and tuberculous cavitations 
which a secondary B. friedlander infection has occurred. 

4. Metastatic infections of the lung from a primary focus of B. fried 
lander infection within the abdomen. 

In the authentic cases of Bb. friedlander pneumonia, the cut surface ot} 
the consolidated lung may appear peculiarly mucoid. Microscopically, th 
exudate in the alveoli presents a more mucinous appearance than the usual 
pneumonic lung and may contain large numbers of encapsulated gram 
negative bacilli. The organisms may also be present in large numbers 


, 


the interalveolar capillaries. 
TABLE I 
Bacillus Friedlander 


198 Cases 





Infections 





Number Bacteret 

Site of Cases Mortality No. D 
Gastrointestinal tract 61 l 
Genito-urinary tract 50 8 (16%) 6 
Biliary passages and liver 46 14 (30%) 6 

Lungs and upper respiratory tract 25 l 

Miscellaneous: skin, meninges, etc. 10 l 
Vagina, uterus and adnexa 6 l 
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In our series of 198 infections, we have had only two cases of pneumonia 
in which the clinical and bacteriological evidence during life left no doubt 
that B. friedlander was the primary cause of the pulmonary infection. The 
rarity of primary Friedlander pneumonias is indicated by the fact that thes« 
are the only two proved cases observed at the Mount Sinai Hospital, New 
York, during a period of 36 years. In seven other cases of lobar or bron 
chopneumonia, B. friedlander was recovered from the sputum or lung during 
life in association with pneumococci or streptococci 

The organism was also recovered occasionally from pneumonic lungs at 
necropsy in association with other bacteria, usually pneumococci or strepto 
cocci. It may therefore have been a secondary invader or a postmortem 
contamination. Our experience leads us to believe that 2. friedlander may 
at times gain entrance into the body preagonally from the intestinal tract 
Postmortem spreads and cultures from pneumonic lungs are therefore ot 
little value. 

Other Infections of the Respiratory Tract \side from the nine cases 
of pneumonia, of which only two are primary infections, the organism was 
isolated 16 times from other infections of the respiratory tract during life. 
lhe cases were as follows: 

Pharyngitis re re 

Acute otitis media and mastoiditis 

Chronic otitis media 

Suppurative sinusitis 

Thornwald abscess of the nasophary1 

Infected thyroglossal cyst 

Submental abscess 

Pleural effusion of cardiac origi 

Pleurisy with effusion 

Chronic lung abscess 

Empyema thoracis ..... 2 (one probably a conta 
One of the cases of mastoiditis developed a 2B. friedlander meningitis and 
a bacteremia. 

The nine cases in which the organism was isolated from an infection in 
the nasopharynx, the sinuses or the ears contrast numerically with the 163 
B. friedlander infections of the abdomen, of which 61 were due to perfora 
tive lesions of the intestines. 

The organism is occasionally encountered in the normal flora of tix 
upper respiratory tract and is undoubtedly responsible at times for infec 
tions in the sinuses and the ears. Because of the much greater frequency of 
its occurrence in the intestinal tract, our experience inclines us to regard its 
occasional presence in the upper respiratory tract with suspicion as a pos- 
sible contamination, or as a secondary invader Even when found re 
peatedly in pure culture from infected sinuses or ears, it may have been in 

oduced by previous instrumentation 


> 


Dr. Lee Hurd” has recently called attention to the fact that 25 years 


avo B. friedlander infections of the upper respiratory tract, the sinuses and 


t 


the ears were not such rarities as they are today Comparative statistics of 
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25 years ago and of today reveal a striking diminution in the frequency of 
this type of infection. The use by many of the pioneer specialists of un 
sterile instruments with unsterile hands may possibly have been the means 
of causing secondary infections of the ear, nose and throat by the introduc. 
tion of B. friedlander and other organisms derived from the intestinal flora 
Since the universal introduction of modern aseptic technic into otolaryngo 
office practice, these bacteria are rarely encountered in infections of the 
upper respiratory tract. 

The occurrence of B. friedlander in ozaena and rhinoscleroma is now 
generally regarded as a secondary invasion of no causal significance. W< 
venture to suggest that the organism has been introduced in these cases from 
the intestinal tract by nose picking, a habit almost irresistible in this type of 
nasal trouble. 


INTESTINAL TRACT 


B. friedlander is commonly found in the intestinal tract. It has beet 
isolated from the stool in some cases of enteritis (Berthelot and Bertrand, 
Jampolis, Howell, Calvin and Leventhal,”” Abel,*' Zinnser*). We hav 
made no systematic effort to determine the frequency of the encapsulated 
gram-negative bacilli in the intestinal flora, but Dudgeon * has found it in 
the feces of 5.5 per cent of normal and abnormal individuals. Kendall 
regards B. friedlander as an almost constant habitant of the intestinal tract 
of nurslings, common in the intestinal contents of bottle fed infants and 
frequent!y present in small numbers in the adult intestinal tract. 

It is, therefore, not surprising that we encountered the Friedlander baci! 
lus most frequently in infections arising primarily from the intestinal tract 
In most instances the intraabdominal infection was due to a perforative | 
sion of the intestine or the appendix. We are able to report 61 cases of this 
type. The number was limited only by the fact that cultures were usually 
omitted by the surgeons in intraabdominal suppurations due to perforations 
of the appendix or other parts of the intestinal tract. 

Of the 61 instances in which the intraabdominal suppuration was ap 
parently due to this organism, 53 were appendicitis abscesses. In 16 in 
stances, it was associated with one or more other organisms characteristic 
of the intestinal flora, most frequently B. coli. The organism was also rr 
covered in subphrenic collections of pus and in peritonitis of appendiceal 
origin, peritonitis complicating an intestinal obstruction, peritonitis due to a 
perforating carcinoma of the cecum, pelvic abscess secondary to a sigmoid 
diverticulitis with vesico-sigmoid fistula and perirectal abscess. In spite of 
the irregularity with which cultures were made in abdominal infections of 
intestinal origin, our experience indicates that B. friedlander is far mor 
commonly encountered in infections arising from perforative lesions of th 
intestinal tract, particularly the appendix and large intestine, than in infec 
tions of any other organ. 
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BiLtARY TRACT 


Cholecystitis and Cholangitis. Friedlander infections of the gall-bladder 
and bile passages and liver abscess due to this organism have been recorded 
by Carnot, Dumont and Lebert,** Brouardel,*’ Hegler and Nathan ** and 
others. In contrast to the relative rarity of respiratory tract infections due 
to B. friedlander, we are able to report 46 cases of suppurative infections of 
the biliary tract. The pus in the infected gall-bladder or common duct is 
usually thin and presents no distinctive characteristics. In some instances 
it is thick and mucoid and has a faint foul odor. Gangrene of the gall- 
bladder wall and pericholecystic abscesses are observed as in other types of 
infection. 

B. friedlander was present in the pus in pure culture in 43 of the 46 cases 
of cholecystitis and cholangitis. In two instances it was associated with 
B. coli and in one with Bb. coli and B. proteus 

Mechanical Predisposing Causes. Gall stones were present in the gall- 
bladder or common bile duct in 38 of the 46 cases. In two other instances, 
the common or cystic duct was obstructed by carcinoma. It is of interest to 
note that B. friedlander infection of the gall-bladder or biliary passages oc- 
curred without any obvious predisposing cause only in six cases in the en- 
tire series. This suggests that the excretion of the organism by the liver, 


whenever it gains entry into the portal circulation, is usually accompanied 
by littke danger of infection of the biliary passages—unless there is biliary 


stasis due to a mechanical cause such as calculus or neoplasm. 

Mortality. Our observations reveal a strikingly high mortality for 
biliary tract infections with this organism. Fourteen of the series of 46 pa- 
tients died, a mortality of 30 per cent. This extremely high mortality was 
due in part to the unusually frequent occurrence of cholangitic and pyle- 
phlebitic liver abscesses, secondary to the infection of the gall-bladder or 
biliary passages. 

Liver Ab In 10 of the 14 fatal cases one or more liver abscesses 
were revealed by operation or necropsy. In four, the liver abscesses were 
due to an ascending suppurative cholangitis. “Two were produced by direct 
extension from the infected gall-bladder or the associated pericholecystic 
abscesses. Four were of pylephlebitic origin The suppurative pylephle- 
bitis arose in three of the cases as a result of the suppuration in the gall- 
bladder and common bile duct. In one case, a pylephlebitic liver abscess 
Was secondary to an acute gangrenous appendicitis. Except for this one 
instance, all cases of liver abscess due to B. friedlander developed as a result 
of a primary infection in the gall-bladder or biliary passages. 

In five of the 10 cases, the liver suppuration gave rise to a bacteremia, a 
remarkably high incidence. In three of these cases, necropsy revealed that 
the organisms had gained access to the blood stream because of a secondary 
suppurative phlebitis of an hepatic vein adjacent to the abscess. 

Metastatic Lung Abscesses. Multiple lung abscesses were present as a 
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complication in three of the cases complicated by liver abscess, in two of 
which the blood culture was positive. One of the cases of metastatic lung 
abscess developed an empyema of the pleura which required thoracotomy. 
In a case of suppurative pylephlebitis of the right portal vein and subphrenic 
abscess a pleural effusion developed in the right pleural cavity, which becany 
infected only after transpleural aspiration of the subphrenic abscess. ‘There 
after, a pure culture of B. friedlander was obtained from the pleural cavity 

When B. friedlander is cultured from a lung abscess or an empyema of 
the pleura, the possibility must be considered that the abscess of the lung or 
pleura may be metastatic from a primary suppuration of the liver. 


URINARY TRACT 


The organism has been repeatedly described as the cause of infections 
of the genito-urinary tract (Chiari,*’ Park, Williams and Krumwiede, 
Villiere,** Bertrand-Fontaine and Parlier,*’ Montt-Saavedro,*’ Howard, 
Macaigne,*” Speck,** Halban **). In our experience the B. friedlander in 
fections of the genito-urinary tract are somewhat more frequent than thos« 
of the gall-bladder, liver and biliary passages. We are able to report upor 
50 infections of the urinary tract, compared with 46 cases of infection of the 
biliary tract. Although the B. friedlander is usually found in the liver and 
biliary tract infections in pure culture, it is more commonly observed in th 
infections of the kidney and the urinary passages in association with B. coli, 
B. alkaligenes, B. pyocyaneus, or the enterococcus. Like B. friedlander, 
they are derived primarily from the intestinal flora. Mixed infections with 
one or more of these organisms were present in 13 of the 50 cases. In on 
of the cases the blood as well as the urine contained both 2B. coli and B. fried 
lander. 

TaBLe II 


Mechanical Obstruction as a Predisposing Factor in Excretory Infections with 3B. friedla 


Biliary passages and liver Total number of cases 
Stones in common duct or gall-bladder .... ca alae | 
Neoplasm obstructing common duct ee ; x 


No obstruction 6 


Total number of cases 
37 


I 


Urinary tract 
Stones in urinary tract 
Obstruction due to carcinoma of the bladder 
Obstruction due to adenoma of the prostate 
Mixed infection in tuberculosis of kidney 
Horseshoe kidney 
Kinking of uretero-pelvic junction 
No obstruction 


Predisposing Causes. As in the biliary infections, mechanical stasis 
the urinary passages was a common predisposing factor, being present in 
of the 50 cases. Although in the biliary tract the cause of stasis was eithei 
calculi or neoplasm, in the urinary tract infections a greater variety of m 
chanical causes played a role. Urinary calculi were by far the most con 


+ + 
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mon contributory cause, but other factors were carcinoma of the bladder in 


one case, adenoma of the prostate in two, tuberculosis in two, horse shoe 
kidney in one and kinking of the uretero-pelvic junction in one case. Ap 
parently the organism is excreted by the kidneys whenever it gains entry 


into the systemic circulation, but even under these circumstances it is not apt 
to cause an infection in the urinary passages unless there is urinary stasis 
due to a mechanical obstruction. 

Mortality. The mortality rate of B. friedlander infections oi the 
urinary tract is lower than that of similar infections of the liver and the 
biliary passages. [ight ot the 50 patients died of the intection, a mor- 
tality of 17 per cent, compared with a death rate of 30 per cent in our biliary 
series. In three of the eight patients who died, the blood culture was posi- 
tive during life. However, two patients recovered who had a single pos! 
tive blood culture during the course of their urinary infection and a third 
patient recovered although blood culture had been positive on two occasions. 


FEMALE GENITAL TRACT 


Uterine and tubal infections with this bacterium have been reported by 
Scheyer “*° and Howard” and cases of postabortive sepsis by Reichert 
Our experience is limited to five cases of suppurative salpingitis or salpingo 
oophoritis complicated by pelvic abscess from which a pure culture of the 
organism was recovered, and to one case of recto-vaginal fistula following 
colpotomy. It is reasonable to believe that the infection in some of these 
cases spread to the uterus and adnexa from the adjacent rectum or colon. 
In one case of postabortive infection, the organism was probably introduced 


during instrumentation by contamination with fecal material 


B. FRIEDLANDER BACTEREMIAS 


The literature contains many reports of cases of Iriedlander bacteremia 
(Lenhartz,*? Canon,** Clairmount,*® Chiari,’ Conradi,*® Caussade, Joltrain 
nd Surmount,*’ Beco,* Apelt,** Wehrsig,** Mason and Beattie,*” Colombe,’ 
Lereboullet and Denoyelle,*’ Lerebouilet and Pierrot,’ Breitkoff,*’ Sisson 
and Thompson,” Belk *'). In Hegler and Nathan's “** and Courmount, 
Dujol and Devic’s ** cases, the portal of entry was an infection of the gall 
bladder or bile passages, in Chiari’s ** case an ascending suppurative n¢ 
phritis, in Conradi’s *° an umbilical vein infection and in one of Lereboul 
's™ three cases we suspect the urinary tract In some ot the reported 
cases, the portal ot cntry for the bacteremia was not ascertained during lita 

\bel *"). 

Libman * obtained positive blood cultures only three times among over 
1) cases of suppurative pylephlebitis and in one of the three instances, the 
hacteremia was due to B. friedlander. On the other hand, the organisms 


which he encountered most ce ymmonly in the blood stream in cases ot pyelo 
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nephritis arising without any antecedent manipulation in the genito-urinary 
tract were the colon bacillus and the Friedlander bacillus. He emphasized 
the fact that the latter is at times mistaken for the colon bacillus, because a 
proper capsule stain necessary for its identification is not employed. 

Cases of B. friedlander bacteremia with recovery have been described by 
Courmont, Savy and Charlet,** Mitchell * and others. Crohn * reported a 
case of acute B. friedlander endocarditis, the portal of entry being a pyelitis, 
and Schoeppler ** described a case of pericarditis. 

We can report 16 cases of B. friedlander bacteremia, of which four re 
covered. A fifth case recovered from the bacteremia only to return to the 
hospital subsequently with a secondary (B. friedlander) osteomyelitis ot 
a vertebra from which he died. In 14 cases the organism was present in 
the blood during life in pure culture, in one it was associated in the blood 
with B. coli and in another with several intestinal bacteria. 

Portals of Entry. Of the 16 cases of B. friedlander bacteremia, six 
are from infections of the liver and biliary tract, six from infections of the 
urinary tract, one from an acute otitis media complicated by mastoiditis and 
suppurative meningitis, one from a postoperative meningitis probably due 
to fecal or skin contamination during convalescence from an operation for 
spinal cord neoplasm and one from an infection of the gynecological tract 

In one other case, the organism was recovered in a blood culture from a 
patient with aplastic anemia only two and a half days before death. Th« 
blood culture also contained colonies of Staphylococcus albus and Strepto 
coccus alpha so that we are probably justified in concluding that this case 
represented a preagonal blood invasion in a patient dying slowly of a wast 
ing and debilitating disease. 

It is of particular interest to note that no case of bacteremia in our entir 
series had its origin in a primary lung infection and only one in the upper 
respiratory tract (otitis and mastoiditis). However, others have reported 
instances of B. friedlander bacteremia complicating pneumonia. 

In the case of bacteremia which followed an ear infection, there was 
doubt (1) whether B. friedlander had gained access to the ear as a result 
of an acute nasopharyngitis and sinusitis, or (2) whether some other or 
ganism has been the primary infective agent in the otitis and the B. fried 
lander had been introduced secondarily at the time of the myringotomy, 10 
days after the onset of the otitis. The mastoiditis developed four days after 
the myringotomy. Signs of meningitis began almost four weeks later and 
the patient died of this cause within another week. 


SILIARY TRACT INFECTIONS 





3ACTEREMIA COMPLICATING LIVER AND 


Six cases of bacteremia were observed among 46 B. friedlander infec- 
tions of the liver and biliary passages. Five died of the infection. One 
recovered and was reported to be well four months after discharge from thi 


hospital. 
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It is important to note that multiple abscesses of the liver were found 


In two the liver abscesses were 


at necropsy in all five of the fatal cases. 
In 


pylephlebitic and in the other three cholangitic or cholecystic in origin. 
the patient who recovered, the liver at operation seemed clinically to be 
normal. A cholecystitis and cholangitis was found and drainage of the 
gall-bladder was followed by recovery from the blood stream infection. 

In three of the six cases of liver abscess with bacteremia, the organism 
gained access to the general circulation only after the development of a 
suppurative thrombophlebitis of adjacent hepatic veins 

In all six cases of bacteremia complicating liver and biliary tract infec- 
tions, the organism was excreted by the kidneys and could be recovered from 
the urine. Five developed secondary excretory Friedlander infections of 


the urinary tract. 


BACTEREMIA COMPLICATING INFECTIONS OF THE URINARY TRAC 


In our experience, bacteremia due to B. friedlander arises as frequently 
from infections of the kidney and urinary passages as from the biliary tract. 
This complication occurred in six of our 50 cases of B. friedlander infec- 
tions of the kidneys or urinary passages. 

Fortunately, blood invasions from this source are often transient, so 
that three of our six cases recovered. In two of the recovered cases, the 
organism was recovered from the blood stream only on the day following 
a so-called urethral or ureteral chill. 

In one of the three fatal B. friedlander bacteremias of renal origin, the 
blood stream infection cleared up spontaneously so that the patient was dis- 
charged from the hospital apparently cured. This is the patient previously 
mentioned who returned eight weeks later because of a metastatic osteo- 
myelitis of a vertebra and died of a secondary B. friedlander bacteremia 


from this source. 
BACTEREMIA FROM INTESTINAL TRACT INFECTIONS 


In spite of the fact that the B. friedlander is a normal habitant of the 
intestinal tract and that it is found most commonly in pyogenic infections 
of the abdominal cavity due to perforative lesions of the intestines and ap- 
pendix, it rarely enters the blood stream from this site. In one instance in 
our experience, which we have already mentioned, it entered the blood stream 
preagonally two and a half days before death in a patient dying of aplastic 


anemia. 


SUMMARY 


The Friedlander group of encapsulated gram-negative bacilli usually gain 
entry into the body from the intestinal tract. For this reason they are fre- 
quently encountered in abdominal suppurations due to perforative lesions of 


the appendix and the colon. 





a ea acetate 


Stee 


SR en al 


TOE EET IM a 


1798 G. BAEHR, G. SHWARTZMAN AND E. B. GREENSPAN 


Like B. coli and other intestinal saprophytes B. friedlander may enter 
the systemic or the portal circulation and be excreted by the kidneys or thi 
liver. Under these circumstances, excretory infections are apt to occur 1! 
there is stasis of urine or bile due to the presence of a calculus, a neoplasm 
or other mechanical factor. A predisposing mechanical factor was present 
in 84 of the 96 cases of excretory infections of the urinary and the biliary 
passages. 

The mortality of B. friedlander infections of the abdominal viscera is 
high. There were eight deaths among 50 urinary tract infections (16 pet 
cent) and 14 deaths among 46 infections of the biliary tract (30 per cent ) 
The isolation of B. friedlander, especially from infected bile, is therefor 
of grave prognostic import. 

In urinary tract infections, B. friedlander is often associated with B. coli, 
B. proteus, B. pyocyaneus, enterococcus or other bacteria belonging to the 
intestinal flora. In biliary infections this association is uncommon and th« 


organism is usually recovered in pure culture. 

B. friedlander is encountered infrequently in infections of the vagina, 
uterus and female adnexa, to which it may gain access by direct extension 
or by lymphatic or hematogenous carriage from the intestinal tract. In 


some instances it is probably introduced as a contamination from the ad 
jacent rectum or anus by instrumentation or during self induction ot 
abortion. 

Primary B. friedlander infections of the lungs and the upper respiratory 
tract are clinical rarities, in comparison with the frequency of infections 
of the abdominal viscera. 

Sixteen cases of B. friedlander bacteremia are reported, of which 12 
developed from infections of the biliary or the urinary tract. Most of th 
cases of bacteremia which arose from extrarenal sites of infection developed 
a secondary excretory infection of the urinary tract during their clinical 
course. Recovery was common in the bacteremias of renal origin, and un 
usual in blood infections arising from the liver and biliary tract and othe: 


extrarenal sites. 
CONCLUSIONS 


This report of 198 B. friedlander infections indicates that the organism 
is predominantly associated with abdominal infections, especially suppura 
tions due to perforations of the appendix and colon, and next most fr 
quently with excretory infections of the biliary and the urinary tract. hh 
this respect it conforms pathogenically with 4. coli and other gram-negativ: 
bacilli of the intestinal flora. In comparison with the frequency of Fried 
lander infections of the abdominal viscera, infections of the respiratory tract 
with this organism are relatively uncommon. 

It is therefore recommended that the terms Bacillus pneumoniae and 
Puneumobacillus be abandoned because they have served to perpetuate a 
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wrong conception of the essential role of the bacillus of Friedlander in in 


fections, and that the bacteriological designation Alebsiella pneumoniae 


changed to Klebsiella Friedlander. 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONO 
OF DOCTOR JOSEPH HERSEY PRATT 


THE BLOOD PRESSURE IN STENOSIS AT THE 
ISTHMUS (COARCTATION) OF THE 
AORTA; CASE REPORTS * 


By Joun T. Kine, F.A.C.P., Baltimore, Maryland 


Ir is well known that the arterial pressure in the arms in cases of con 
genital stenosis at the isthmus of the aorta is frequently higher than th 
normal. ‘This is so often the case, that the impression is more or less cut 
rent that hypertension in the arms is a necessary part of the diagnostic pic 
ture, and that investigation of all cases of hypertension will lead to recogni 
tion of all cases of isthmus stenosis. Gossage “* has said: ‘ No doubt i 
these cases the blood pressure is always high, so as to overcome the difficult) 
of getting the blood through the narrow arterial channels.’’ Lewis,”* 1 
ferring to instances of slight constriction and to cases of coarctation com 
plicated by cardiac embarrassment, is of the opinion that “if we note thes¢ 
cases as natural exceptions then it is true to state that most cases, perhaps 
all uncomplicated cases, of coarctation of the aorta of the adult type present 
high blood pressure; the statement applies to both systolic and to so-called 
diastolic readings.” 

That such views are in accord with the facts in a large proportion of thy 
cases is readily demonstrated. My own experience is perhaps rather typical 
of 12 original cases which I have examined, there was an absolute hyperten 


sion in the arms in 10; the pressure was not determined in one, while in 
1 


another it was normal (last case in the series herewith reported). Th 


occasional occurrence of such findings as those in case 5, in which thi 
pressure in the arms, while higher than that in the legs, is nevertheless with 
normal limits, together with some interesting findings among the cases al 
ready reported, will suggest a modification of the general opinion that th 
finding of hypertension affords the most important clue to isthmus stenosis 
In order to determine the significance and relative incidence of normal 
blood pressure in coarctation, I have reviewed the literature and have ana 
lyzed all the pressure readings that are accessible. With this analysis, 
shall report briefly five heretofore unreported cases, including that of th 


patient with normal pressure. 

The first blood pressure readings in this condition seem to have been 
made by Potain and Bureau * in 1892, followed in 1893 by an observatio1 
by Steiner." At the present time 170 such reports have been found. 

Blood pressure reports divide themselves into four general categori 
The first group consists of those cases in which hypertension was demo 


* Received for publication March 25, 1937. 
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BLOOD PRESSURE IN STENOSIS AT ISTHMUS OF AORTA 1803 
strated in both arms; the second group contains cases in which hypertension 
was reported but in which the pressure was determined from one arm only. 
Doubtless a number of cases of this type would have been found to have 
elevated pressure in both arms, had a more complete report been given, hence 
would have appeared in table 1. However, there is a group (table 4) in 
which there was a hypertension in the right arm, with normal pressure in 
the left: because of the possibility that some cases in table 2 might have 
heen of the same type as the cases in table 4 or table 1 if the pressure had 
heen determined in both arms, it seems safer to leave all cases of unilateral 
pressure reports in a separate group (IT). 

Tables 1 and 2 consist of cases with the more orthodox pressure findings 

a definite hypertension in one or both arms and comparatively low pres- 
sure with feeble pulsations in the legs. 

Of the adult hypertensive patients in table 1 the average pressure in 
the right arm was found to be 190 systolic and 92 diastolic, that in the left 
arm 185 systolic and 94 diastolic. Such a difference has been noted in 
previous reports and has been thought to be due to slowing of the blood 
stream as it passes the mouth of the left subclavian artery, a condition du 
to the proximity of the coarctation to the left subclavian. ‘The average pres 
sures in the legs were not unlike, being 125 systolic and 93 diastolic in the 
right, 120 systolic and 89 diastolic in the left (table 1) 

In table 4 is found a group of cases of unusual interest inasmuch as 
there is a marked disparity of pressure in the two arms, that of the lefi 
being within normal limits. This statement should be qualified by pointing 
out that there was a diastolic hypertension in the left arm in four of the 
10 cases of table 4. Moreover, the case reported by East *' (number 5) 
is an exception to all rules, since the pressure is substantially higher in the 
left arm than in the right. As there was no autopsy, the explanation of 


1 
I 


this bizarre finding is not known 

A possible interpretation of the other nine cases of table 4 is sug 
vested by Parkes-Weber and Knop “ in discussing the case of Turkington 
(number 8 in this group). These authors quote D. E. Bedford, who de- 
scribed a case in the Museum of the Heart Hospital, London, in which 
there was observed a fibrotic stenosis at the origin of the left subclavian 
artery ‘ 

It seems probable that the cases in table 4, excepting that of East *! 
number 5), had an isthmus stenosis complicated by involvement of the 
mouth of the left subclavian artery in a stenosing process. In cases of 
‘ persistent isthmus ”’ the mouth of the artery and the isthmus might well b« 
involved in a single anomaly. 

The cases in table 3 deserve especial note, as here are 19 cases in 
which the arm pressure was within normal limits. I have included my own 
observation (case 5 in the appended series). Nine cases were substan- 
tiated by autopsy. It should be stated that no note was found in some of 
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CASES OF COARCTATION OF THE AoRTA FROM 1892 To 1936, WITH BLoop PRESSURE READIN« 


TABLE | 


Blood Pressure 140 (S) or More in Each Arm 





Author 























and 


1.| Baker, T. W. 
Shelden, W. D. 

2.| Blackford, L. M. 

3. | Blackford, L. M. 

4. | Blackford, L. M. 

5. | Blackford, L. M. 

6. | Blackford, L. M. 

7. | Blackford, L. M. 

8. | Brown, J. W. 

9.| Carnett, J. B. and 
Howell, J. C. 

10. | Codvelle and Henri 

11. | Eppinger, E. C. and 
Midelfart, P. A. H. 

12.| Eppinger, E. C. and 
Midelfart, P. A. H. 

13. | Eppinger, E. C. and 
Midelfart, P. A. H. 

14. | Evans, W. 

15. | Finesilver, B. 

16. | Flexner, J. 


| M| 


M.| 2 


| 19 








Blood Pressure 


Age | a 
| Arm 
25 R. 182/82. 
| L. 176/74. 
30 | R. 200/110; 158/100 
| L. 180/- 
16] R. 164/56 
| L. 162/62 
16| R. 180/100; 160/76 
| L. 165/100; 156/82 
46| R. 158/96 
| L. 154/98 
| 
16] R. 180 206 176 
86° 90° 104 
| L. 172/102 
22 | R. 168/84 
| L. 164/90 
30} R. 180/20 
| L. 150/20 
75| R. 180/80 
L. 160/80 
21| R 20 
| L. 230/120 
33. | R. 150/80 
| L. 154/90 
28] R. 300/125 
| L. 290/130 
32 | R. 140/90 
L. 152/120 
| 2. mos. before: 
| R. 116/88 
| L. 135/90 
23} R. 165/95 
| L. 155/95 
26} R. 230/110 
L. 150/110 
R. 238/128 
| L. 238/128 
| On subsequent 
occasions: 
R. 178/90 
L. 178/90 


Leg 


R. pop. 118 
L. pop. 128 


R. 120 
Los Saw 


R. 80/60 


. 108/60 


. 102/80 


L. 106/88 


R. 90/60 


88 
84 


. 102 
98 


96 
SO 


R. 140 
L. 100 


90 
90 


. 120 
. 120 


. pop. 122/94 
.. pop. 120/90 


. 135/100 
L. 110/90 


pop. 102/88 
pop. 100/88 
2 mos. before: 
same as above 


R. 
iss 


145 


| R. 
L. 


120/98 
105/80 


| 96/72 at time of 


latter brachial 
reading, but no 
pop. readings 
could be ob 
tained conse- 


| 
| 


quently upon re- 


peated attempts. 


Color 


W. 


W. 


W. 


W. 


W. 


W. 


W. 


W. 


W. 


W. 


W. 


W. 


W. 


Auto] 
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TABLE I—Continued 


I 1 Pr r 
No Author Sex | Age Color | Autopsy 
Arm Leg 
17. | Follet and Caille, E. M.} 17} R. 210/120 R. 110/90 W. No 
L. 210/120 L. 115/95 
18. | Gasser, R. R. | M.} 20 3 readings in 4 hr ‘Hypotension or W. No 
208—190—210 inability to re 
116-118-120 cord pressure in 
lower extremi 
ties i 
Subsequent observa M.| 20|] R. 160/110 R. 142/136 
tions by J. T. King L. 156/120 L. 140/136. 
| Both pop. bare ly 
audible 
19. | Grollman, A. and M.| 25 R. 162/81 R. 109/80 \ Yes 
Ferrigan, J. P., Jr. L. 176/98 L. 113/78 
20. | Hamilton, B. E. and M.| 18 | R. 170/84 95 \ No 
Stewart, C. C., Jr. L. 170/84 
21. | Hampson, A. C. M.| 12] R. 145/75 88 \ No 
L. 145/75 
22. | Hesdorffer, M. B. M.| 18 R. 180/80 100/80 \ No 
| 190/90 
23 Hodann, C. M.| 44 R. 170/60 R, 120 \ No 
L. 165/50 
24.| Hunter, D. M.) 14 R. 165/90 none taken \\ No 
L. 155/85 
25. | King, J. T., Jr. M.| 35 | R. 180/106 R. 110 \\ No 
L. 180/98 L. 110 
26. | King, J. T., Jr. M.| 58 | R. 210/85 R. 142/80 \ No 
L. 160/85 
2 wks. later: 2 wks. later 
R. 170/78 
L. 155/70 IL. 102/90(? 
27.| King, J. T., Jr. F. |} 40) R. 168-210 R. 140-162 ih No 
80-107 75-110 
L. 173-230 L. 120-150 
85-120 72-110 
2% King, J. T., Jr. F. | 18 k. 180/106 No definite deter \ No 
Courtesy of Drs. L. 195/130 minations could un 
Garis and Conley, be made in leg pub 
Union Memorial lished 
Hospital) 
29.| King, J. T., Jr. M.|} 15] R. 174/94 R. 100/70 \ No 
Courtesy of Drs. L. 142/90 L.. 100/70 un 
Futcher and Padget, | pub 
Johns Hopkins | lished 


Hospital) | | 
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No. | Author 
| 


30. 


Jt. 


10. 


41. |Mussio-Fournier, J.-C. 
| and Barzantini, J.-C. 


42. 


| 
| 


| King, J. T., Jr. 


| (Courtesy of Dr. 
Henry M. Thomas, 
Jr., Hospital for the 
Women of Md.) 


| 
| 


King, J. iT., Jr. 


King, J. T., Jr. 


Laffont and Laffargue 


Laubry, C. and 


Marre, L. 


Laubry, C., Routier, 


D. and Van 
Bogaert, A. 


Lian, C., Abaza and 


Frumusan, P. 


Lichtenberg, H. H. 
and Gallagher, H. F 


Machado, J. de O. 
and Malheiro, L. 


Machado, J. de O. 
and Malheiro, L. 


Moncrieff, A. 


Pierce, W. F. 


JOHN T. 


NR 
NR 


TABLE I—Continued 


KING 


Blood Pressure 


Arm 


X. 160-210 
90-110 


L. 160—210 
90-110 


R. 180/102 
L. 180/102 


R. 160/90 
L. 160/100 


R. 230/65 
L. 230/65 


R. 215-220 
90 
L. 220/90 
R. 200/130 
L. 200/130 
R. 300/90 
L. 300/90 


R. 210/170 


L. 210/170 
18 mos. later: 
160/90 


R. 350/130 
L. 350/130 
1 wk. later: 
R. 195/85 

L. 200/85 


R. 190/85 

L. 190/90 

3 yrs. before: 
190/80 (Pachon) 
both arms 


R. 150/100 
L. 150/100 


R. 235/90 
L. 235/90 
3 mos. later: 
2. 160/65 


110-140 
70-80 


110 


85/80 
90/60 


155/85—90 
L. 150/90 


none in le vs 


140 lower leg 


never obtained 
in legs 


R. 120/80. 
L. 120/75 

1 wk. later: 
R. 75/55 

L. 75/50 


R. 150/90 
L. 140/90 
3 yrs. before: 


130/90 (both) 


R. 120 


diminished pulsa 
tion 


W. 


W. 


W. 


W. 


W. 


\ 


W. 





\utop 





No 
Un 
pub 
lished 


No 
Un 
pub 
lished 


No 


No 








wn 
v7) 


BLOOD 


Author 
Pilod and Huguenot 
Purks, W. K. and 


Robert, W. P. 


Railsback, O. C. and 
Dock, W. 


Résler, H. 


Shapiro, M. J. 
(This case observed 
since age 6) 


Strayhorn, W. D. 


Taylor, E. F. 


laylor, E. F. 


Thompson, A. P. and 


Lamb, F. W. 


Ulrich, H. L. 


Ulrich, H. L. 


Vega Diaz, F. 


“_ Diaz, F., Albert 
Irigoyen, A. and 
Suils, E. 


Wolffe, J. B. 


PRESSURE 


Sex | Age 
M.| 20 
M.} 14 
M.} 45 
M.}| 35 
M.| 17 
F, | 26 
M.!} 33 
M.} 50 
rei 3 
M.| 32 
M.| 23 
M.} 13 
Pal # 


IN 


STENOSIS AT 


TABLE I—Continued 
Bl I 

R. 165/95 

L. 160/90 

R. 195/80 

L. 180/70 

R. 200/100 

L. 174/98 

R. 180/90 

L. 185/70 

R. 178/100 

L. 170/100 

In later article 

204/100 (R) 

185/100 (L) 

R. 70 

& 170 70 

R. 162/90 

L. 152/98 

R. 260/122 

L. 220/160 

R, 215-175 
145-120 

L. 220-200 
190-160 

R. 210/115 

L. 220/115 

14 mos. before 

R. 194/112 

L. 186/108 

R. 140/82 

L. 140/78 

6 mos. before 

154-144 

96-86 


R. 210/110 
L. 220/120 


R. 210/110 
L. 220/120 


R. 206/148 

L. 145/100 

6 yrs. before: 

R. 180/40 and 170/50 


ISTHMUS OF 


Leg 


R. 110/85 
L. 100/80 


unobtainable 


R 164 140 
L. 164/130 


60 
[ nobtainable in 


either leg 


not mensurable 


R, 164/142 
L. 134/102 


125 popl. 


R. 140/120 

L. 140/125 

14 mos. before 
R. 114 

L. 124/118 

R. 104/90 

L. 104/90 

6 mos. before 
unobtainable 


R, 1 
| 


} 
L. 42 


wn 


& 
Qg 


~ 


R. thigh 125/80 
L. thigh 125/95 


no pulse felt 


AORTA 


W. 


W 


W. 


\\ 


W. 


\ 


W. 


1807 


No 


Yes 
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Nx 


19, 


20. 


bdo 
i) 





| 
: 





Author 


Arloing, F. 
Assmann, H. 
Bargi, L. 
Beatty, J. F. 
Blackford, L. M. 
Blumgart, H. L. 
Lawrence, J. S. 
and Ernstene, 
) ae ee 
Blumgart, H. L., 
Lawrence, J. S. 
and Ernstene, 


Ae, 


Bode, O. B. and 
Knop, F 


Buday, L. 
Davies, G. F. S. 
Dock, W. 
Dock, W. 
Dock, W. 
Edelman, A. and 
Maron, R. 
Erdmenger, R. 
Evans, W. 
Farris, H. A. 
Farris, H. A. 


Fray, W. W. 
Giroux, M. and 
Jobin, J. B. 
Gossage, A. M. 
Graybiel, A., Ash- 


ton, A. W., and 
White, P. D. 





JOHN T. KING 


TABLE II 


Blood Pressure 140(S) or More in One Arm 


| Blood Pressure 


| Sex | Age —— 


M.] 13 190 
| | | 


M.| Young | 200/100 | 120/100 


'F.| 19 — | 180/60 | 


| M. 22 | R. 160/90 Unobtainable 
'M.| 20 | R. 150/84 | R. fem. 100 
| M. 47 | 164/94 88/76 
| 
| M. 66 171/96 | 123 
| 
} | 
| | | 
'M.| 40 | 200/80 
= 
|M| 50 | 220/70 Not taken 
| M. > ~—-| 180/90 
'M.| 45 | 190/100 Feeble delayed 
femoral pulse 
/M| 37 “Hypertension” | Delayed femoral 
| | pulse 
| | 
|M.| 25 | 215/85 Feeble delayed 
femoral pulse 
1M.) 25 |R.R. 195/45 
| | | 
M.| 24 | 140/—(in extremis) 
|F.] 45 | L. 205/120 R. 85 
| | 
M.| 11 144/110 Unobtainable 
ms 
M.| 19 | 160/90 106 
| 7 yrs. before: 
| | | 120/80 
| 
| mM married | 190/80 | 
| ? | 
| | | 
| F. | 20 ~—‘| 220/80 | Not taken 
a eee 
F.| 53 | 200-225/100 
| 183/95 | 100/70 (calf) 
| 


| 
Ir.| 20 
; | 

} 


PRESSURI 


W. 
W. 
| w. | 
W. 
W. 


W. 


W. 


\ 


W. 
W. 


W. 
W. | 
W. 


W. 
W. 
W. 
W. 


W. 
lw. | 


| W. 
W. 





READINGS 


wr | Autop 


No 
No 
No 
Yes 
No 


No 


Yes 
No 


No 


No 
No 


Yes 
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TABLE |II—Continued 


I Pr 
No Author Sex Age Color | Autoy 
Arr T 
23. | Graybiel, A., Ash- M. 24 162/100 85/65 (calf) \ No 
ton, A. W., and 
White, P. D. 
24. | Graybiel, A., Ash- F, 20 163/100 115/65 (calf) \ No 
ton, A. W., and 
White, P. D. 
25. | Graybiel, A., Ash- M 28 177/81 100/65 (calf) \\ No 
| ton, A. W., and 
| White, P. D. 
26. | Graybiel, A., Ash- F. 33 160/87 95/60 (calf) \"\ No 
ton, A. W., and 
White, P. D. 
27. | Hamilton, W. F. M 14 150/50 \\ Yes 
and Abbott, M. E. 
28. | Hamilton, B. E., F, 61 R. 160/100 120/— dorsalis \\ No 
and Stewart, pedis. Femoral 
2 eS irteries pulsated 
faintly Pop. 
not 1 ide out 
29. | Hamilton, B. E., F, 32 180 to 210 No re than \\ No 
and Stewart, 110 100/— above knee 
. =. €.. o. 
| 
30. | Hamilton, B. E., F. 22 R. 150-206 80/— poplitea ( No 
and Stewart, 90-112 
oe ony 
31. | Hardaway, R. M., M. 38 300 4 Not taken \\ Yes 
and Sawyer, H. P. 
32.| Hein, G. E. M 64 170-180 V\ No 
33. | Hein, G. E. M. 55 150/110 \ No 
34 Kévesi, G. M. 21 170 (Gaertner \\ No 
35. | Kévesi, G. F. 17 220-230 (Riv \\ No 
Roc ) 
260-265 R. rad 
during attack 
36. | Laubrv, C., Routier,| M. 19 210/70 (wrist) 110/60 (ankle) V No 
D., and van 
Bogaert, A. 
37. | Laubry, C., Routier,| F. 24 140/80 (in course None in legs \\ No 
D., and van of strep. sept.) 
Bogaert, A. 
38. | Laubry, C. and M. 24 1. 230/120 130/100 \\ No 
van Bogaert, A. 2. 200/120 
3. 190/120 
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No. 


39. 


40. 
41. 
42. 
43. 
44. 
45. 


46. 


47. 
48. 


49. 


50. 


56. 


$i. 





Author 





Lemon, W. S. 


Lewis, Sir T. 


_ 
? 


Lewis, Sir * 
Lewis, Sir T. 
Lewis, Sir T. 


Lewis, Sir T. 


—_— 
? 


Lewis, Sir * 


_ 
2 


Lewis, Sir ° 
Lewis, Sir T. 


Lian, C., Abaza, 


and Frumusan, P. 


Lian, C., Abaza, 


and Frumusan, P. | 


Lian, C., Abaza, 


and Frumusan, P. 


Loeper and 
Marchal, G. 


Lommel, F. 
Mackenzie, G. M. 
Maxwell, J. 


Maxwell, J. 


Maxwell, J. 


Meerseman, F., 
Bergondi J. and 
André 


Minkowski 








M.| 





M.| 


M.| 
M,| 


| M,| 


| M.| 


| 
M|| 
M.| 


_ 


| M.| 


M. 


M. 


M.| 


M,| 
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TABLE I]—Continued 


bo 
to | 


49 





Blood Pressure 


185/80 


| 2 mos. later: 


| 192/72 


181/123 


| 217/102 


215/107 
192/97 
233/103 
202/99 
192/89 
213/118 


180/70—80 


| at 15 yrs.: 


160/70 each arm) 


| 160/60 


| at 15 yrs.: 


150/70 


| 170/90 


| 165/100 


190/- 


128/78 


| 270/80 


200/110 


245/160 


200/110 


300/— R. radial 


Leg 


Could not be re- 


corded 


| 106 (pop.) 
133 (pop.) 
85 (pop.) 

| 117 (pop.) 
135/92 (pop.) 


120/- (pop.) 


100/60 (oscill.) 


| at 15 yrs.: 


100/60, each leg 


| 110/50 (lower leg) 


150/80 (base of 
thigh) 


at 15 yrs.: 


| 120/70 


| thigh: 130/60 


| 100/- 


Too low to be ac- 


curately re- 
corded 


Impossible to ob- 


100/60 


tain in either leg 


Color 


W. 


W. 
W. 
W. 
W. 


W. 
W. 
W. 
W. 


W. 


W. 


W. 


W. | 


W. 
W. 
W. 


W. 


W. 





Autop 


No 


No 
No 
No 
No 
No 


No 


Yes 


No 








Pel 











60 


60. 


67. 


03. 


69 


(0. 


BLOOD 


Author 


Moon, R. O. 


Moga, A., and 
Sireteanu, M. 


Moga, A., and 
Sireteanu, M. 


Moga, A., and 


Sireteanu, M. 


Parkes-Weber, F. 
Parkes-Weber, F. 


PRESSURE 


M. 


M.| 


M. 


and Price, F. W. 


Parsons-Smith, 


Ds 


Pezzi, C., and 
Agostoni, G. 


Pezzi, C., and 
Agostoni, G. 


Potain and Bure 


au | M. 


Purks, W. K., and | F. 


Robert, W. P. 
Read, W. T., Jr. 


M 


’ 


and Krumbhaar, 


B. 

Résler, H. 
Routier, D., and 

Heim de 

Balzac, R. 
Santas, M. A. 
Schleckat, O. 
Shapiro, M. J. 
Starling, H. J. 
Steiner, R. 


Strong, G. F. 


g, G. F. 


strong 


Strong, G. F. 


M. 


M. 
M. 
M. 
M. 
M.,| 


| M.] 


M. 


IN STENOSIS AT ISTHMUS OF AORTA 
TABLE I]—Continued 
BI Pre 
Age 
Ar Leg 
17 180 Pulsation in fem. 
was scarcely 
perceptible 
38 200/120 130—110 
35 150/90 1720 max \ 
ost ill 
30 170 max.) Os 130 max.) os 
cillometer cillometet 
40 200/85 
56 230—290 
24 144/100 
41 175/125 
69 150/70 
40 220—230 
23 150/105 Unobtainable 
35 ove! 200 
$5 180/102 80 
24 140/80 None egs 
61 165 
44 180/50 
6 134/80 Unobtainable 
40 255/148 
20 150-170 
18 140/90 (sick with 
low fever) 
38 220/90 
12 160/80 


\\ 


\ 


\\ 


\\ 


\\ 
\ 


\\ 
\\ 


\W 
W 
\W 


W. 


\ 


W. 


\ 





181] 


No 
No 
No 
No 
No 


Yes 
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TABLE |I1—Continued 


























| Blood Pressure | 
No. Author Sex Age ——_—______—— Color | Autoy 
| Arm | Leg 
81. | Taylor, E. F. F. 33 ~—-| 190/60 could not be | W. | No 
estimated 
82. | Taylor, E. F. M. 21 R. 198/90 Later: | Not possible to W. No 
168/82 and estimate pres- 
154/64 sure in fem. 
arteries 
83. | Taylor, E. F. F.| 59 | 175/110 Not taken Ww. | No 
| A few days later: 
180/120 
84. | Van den Berg, I 29 | 250+ | W. No 
Heynsius | 
. . ‘ | 
85. | Walker, W. G. M.| 48 R. 158/82 | L. 108/94 W. No 
fat/her | 
86. | Walker, W. G. M.|} 18 R. 166/108 | L. 130/116 | W. No 
son} 
87. Werley, G. ms 35 150/90 Slight oscill. bet. W. No 
| 110 and 100 
| (thigh) Tycos 
| | 
88. | Wilson, M. G. | F. 20 | 180-220 120/— (femorals) oe No 
110—130 | 
89. | Woltman, H. W. F, 44 150/84 | Lower thigh: W. No 
and Shelden, | 100 
W. D. 
90. | Zenoni, C. M. 66 205-220 W. No 








these reports to identify the arm from which pressure readings were taken 
There are six cases without autopsies in which the pressure was noted from 
an unspecified arm. If such readings were taken from the left arm, a 
hypertension in the right might have been overlooked. Lewis *’ points out 
that heart failure might bring about a fall of previously elevated pressuré 
to within normal limits in some cases. In 15 of the 19 cases in this group 
there seems to have been either circulatory embarrassment, or gross failure, 
or chronic sepsis, sufficient to have reduced a previously elevated blood 
pressure to normal. Blackford’s” patient (case 3) complained of respira 
tory distress, including orthopnea, but developed neither cyanosis nor edema. 
The patient reported by Canciulescu and Missirliu ** (case 5) was a boy 
of 14 years, who had had a protracted illness and who came under obser 
vation with signs of serious infection, cyanosis and circulatory insufficiency. 


Hein ** seems to have reported a case of coarctation in which the cir- 
culation was compensated and in which a normal arm pressure was found. 
His patient complained of some dyspnea and cardiac pain but the circulation 
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CASES OF COARCTATION OF THE AORTA FROM 1892 to 1936, wiTtTH BLoop PRESSURE READIN¢ 


TABLE III 


Blood Pressure of Arms Less than 140 (S) 
Pressur 
Author Sex | Age Color Au 
Le 
1. | Anderson, R. G., quoted by M.| 44 |} 112/60 \W Yes 
Parkes-Weber and Knop 
2 Sahn, K. M./} 40} 115/75 \ No 
3. | Blackford, L. M. | M.| 24| R. 128/88 W. No 
L. 122/90 
1. | Bode, O. B. and Knop, F. | M.| 54 | 120/70 M Yes 
5. | Canciulescu, M. and | M.} 14] 115/85 85 W. No 
Missirliu, V. 
6 Focken, E. F,} 18) R. 115 \\ No 
L. 105 
7.| Fray, W. W. M.| 57 | 122/86 \\ Yes 
8.| Hein, G. E. M.} 32 | 122/80 \\ No 
9. | Hein, G. E. M.| 60 | 120/85 \\ No 
10. | Hinrichsmeyer, C. M.} 32 | 130-110 W. No 
95-85 
Hi. | Keng, J. 7., Jt. F. |} 25] R. 138/90 90/80 \ No 
L. 120—125/80 unpublished 
12.| Kurtz, C. M., Sprague, H. B. | F. | 14 | 90/65 \ Yes 
and White, P. D. 
13. | Kuschelewski, B. P., Glikin, M. | M.|} 40; 115-105 Not taken} W Yes 
1. and Sysslin, D. M. 60—50 
14. | Parkes-Weber, F. and Knop, F. | M.| 54 | 125/70 \W No 
15. | Pereiras, R., Inclan, R. and 1M.) 7} 105 WW Yes 
Perez de los Reyes, R. 
16. | Smith, F. M. and M.| 17 | 120/60 \\ Yes 
Hansmann, G. 
17. | Stewart, H. L. and Bellet, S. M./} 26} R. 126-136 Not taken! W Yes 
60 
18. | Strassner, H. | M.| 36] 130 R. Rad W. Yes 
19. | Umber | M.| 22] R. 101/97 W. No 
L. 95/9? 
seems to have been fairly adequate. Unfortunately in this case (number 8) 


no note was recorded as to which arm was used for the pressure determina 


t1o1 
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CASES OF COARCTATION OF THE AORTA FROM 1892 To 1936, wiTH BLoop PRESSURE READIN« 
TABLE IV 


Mixed Blood Pressure Readings: High in One Arm and Low in the Other 


Blood Pressure 
Color | Autoy 


No. | Author Sex Age a 
Arm Leg 

1. | Amberg, S. M.| 16 | 172/—and 108/— | 100 and 94 (thigh) W. No 
| | 

2. | Amberg, S. M.| 13 | 170/- and 90/- | Could not be recorded | W. No 
| by usual means 

Xi Blackford, L. M. F. | 44] R. 164/86 R. femoral 90/80 W. No 
| L. 126/110 

4. | Deneke, T. M.| 46 | R. 185-220 W. | No 
| 85-90 
| | | | L. 106-120(?) 

5. | East, T. M.| 55 | R. 135/100 —‘| 140/105 w. | No 
| | | | L. 195/145 | 

6. | Hesdorffer, M. B. M.| 23 | R. 178-210 W. No 
90-110 
| | L. 108-120 

92-90 

7. | Ratschow, M. and rae R. 155/75 90/85 \ No 
| Arendt, J. L. 95/60 
| 

8. | Turkington, S. I. M.| 23 | R. 210/10 110/ W. Ni 
| L. 130/80 
| 

9. | Villafafie, A. P. and M.| 20 | R. 215/115 W. No 
| Menendez, E. B. L. 4357 

10. | Woltman, H. W. and M.| 20 | R. 164/86 A few slight oscilla- W. No 

Shelden, W. D. L. 126/110 tions bet. 80 and 90 


Hence, there is no well defined case so far recorded in which the cir- 
culatory compensation was above suspicion and in which the pressure in both 


arms was found to be normal. 
UNREPORTED CASES 


Case 1. A young white woman of 18 years was seen at the Union Memorial 
Hospital through the kindness of Drs. Garis and Conley. She was admitted at t 
hospital for a lower right quadrant pain. 

Past history was essentially negative, though some mild attacks of palpitation 
following exercise had been experienced over the previous six months. The piiys- 
ical examination showed a rather marked exaggeration of all pulsations in the upper 
There was also a well marked pulsa- 


extremities, especially that of the innominate. 
tion in the second right interspace at the sternum, thought to be due to the mammar) 
artery. Pulsations were felt in both interscapular regions near the scapulae at th 
level of the spines. A pulsating vessel of the size of one’s finger was felt on eacl 
side. On the left, it was about three inches in length. On the right, while definite, 


it was less marked. There was a rough systolic murmur in both interscapular regions, 
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being loudest near the first dorsal spine. Heart: The P. M. I. was exaggerated. 
Presystolic gallop was heard and a soft apical systolic murmur. Cardiac dullness 
was a trifle full to the left, measuring 9.5 cm. to the left of the midline, 4 cm. to the 
right. Pulse was bounding and of good volume at the wrists, but the abdominal aorta 
gave no appreciable pulsation. No pulse was felt over the femoral, dorsalis pedis or 
posterior tibial arteries. The blood pressure in the left arm was 195 systolic and 130 
diastolic and in the right 180 systolic and 106 diastolic. No definite determination 
could be made in the legs and oscillations of the blood pressure needle were almost 
negligible. The electrocardiogram: Rate 110. Rhythm regular. Conduction inter- 
vals: P-R 0.18 second. Left axis deviation. T-waves upright in Lead I, biphasic 
in II, inverted in III. The laboratory findings were as follows: 

Urine: Sp. gr. 1.018. Appearance yellow and cloudy. Acid reaction. No al- 
bumin or sugar. There were no red cells, white cells or casts, but a large number 
of epithelial cells were seen. 

The red cell count was 4,620,000, hemoglobin 102 per cent (Sahli). The white 
cell count was 13,500 with 81 per cent P. M. N. and 19 per cent lymphocytes. The 
stained smear showed normal red cells and platelets. One c.c. of phenolphthalein 
intravenously yielded 70 per cent the first hour and 5 per cent the second hour. Non- 
protein nitrogen was 29 mg. per 100 c.c., and fasting blood sugar 140 mg. per 100 c.c. 

Teleroentgenogram showed erosion of the inferior margin of the posterior part 
of most of the ribs, with slight cardiac enlargement to the left. 

Case 2. A white woman, married, aged 24, was seen at the Hospital for the 
Women of Maryland through the kindness of Dr. Henry M. Thomas, Jr., who had 


made the diagnosis of coarctation of the aorta. The patient was a primipara, ad- 
mitted to the obstetrical department in May 1934 when about four months pregnant. 
The family history was entirely unimportant. The past history revealed that the 


patient had been short of breath since childhood and had noticed an occasional sense 
of fluttering and some pain in the precordial area. She was not permitted to take 


part in athletics or gymnastic work at school by a physician’s order. She was first 
examined in 1929 and was told that she had hypertension. Examination at the time 


she was three months pregnant showed blood pressure 200 systolic and 100 diastolic. 

The urine was clear. One month before delivery, non-protein nitrogen of the blood 
e I 

was 24 mg. per cent. In November 1934, the patient entered the hospital and after 


the first stage of labor, lasting 11 hours, was delivered readily by low forceps ( Scan- 


f 
] 
i 


zoni maneuver). The baby, a normal male, was in good condition. The puerperium 
was non-febrile and uncomplicated. The post partum examination showed blood 
pressure 160-210 systolic, 90-110 diastolic in the arm; in the legs it was 110-140 
systolic, 70-80 diastolic. Dr. Thomas discovered bilateral pulsations in the back just 
medial to the vertebral borders of both scapulae. There was the usual systolic 
murmur best heard in the interscapular region. 

Laboratory tests were as follows: 

Urine examinations were consistently negative for sugar and albumin. 

Mosenthal test showed concentration power of 0.007. 

Phthalein test showed an appearance time of 5 minutes with half hour excretion 
of 50, 15, 10 and 5 per cents for a two hour total of 80 per cent. 

Blood Wassermann was negative. 

Blood chemistry on 6/19/34: non-protein nitrogen 26 mg. per cent. Uric acid 
2.4 mg. per cent. Creatinine 1.3 mg. per cent. A repetition showed on 10/16/34: 
non-protein nitrogen 24 mg. per cent; uric acid 2.6 mg. per cent; Co, combining 
power 61 volumes per cent. Teleroentgenogram: Notching of the inferior rib mar- 
gins. Cardiac shadow within normal limits. Defect in region of aortic knuckle in 


both antero-posterior and oblique views. 
Remarks: This patient was carefully observed during pregnancy, but was thought 








1816 JOHN T. KING 


to be suffering from malignant hypertension. While she was delivered without com 


plications, she was advised to avoid further pregnancies. 

Case 3. A white, single woman of 22. She was a patient at the Johns Hopkir 
Hospital in July 1932, complaining of high blood pressure, kidney trouble and burn 
ing on urination. Family history contained nothing of relevance. The patient ha 
been subject to frequent headaches with dizziness. She had nocturia two or thre¢ 
times. The urine was quite normal. The gynecological examination was normal 
The physical examination was as follows: 

There was a distinct difference in the degree of pulsation in the arms as con 
pared with the legs. The abdominal aorta was barely felt and pulsation in tl 
There was no history of nocturia prior 


femorals and dorsalis pedis was not made out. 
to one year ago, no intermittent claudication, but she had suffered from numbness a1 
coldness of legs requiring her to get out of bed and use or rub the legs. On careful 
palpation very slight left dorsalis pedis pulsation was felt. There was mottled cyanosis 
of the lower legs. P. M. I. was vigorous when patient was supine. There were 1 
shocks or thrills. Dullness was about 4 by 714% cm. No increased retromanubrial 
dullness. Sounds vigorous at apex with soft systolic blow, practically absent in 
erect posture. Accentuation of A, and P,. Systolic murmur of moderate intensity 
heard over root of the aorta, no diastolic; very large pulsation in episternal notch 
Bilateral pulsating vessels about the size of small finger just at the inner margin 
of each scapula running roughly up and down. No appreciable murmur on the right 
side; short rough systolic murmur in left interscapular region, at about the level of 
the spine. Arteries of fundi very tortuous and there was definite slight pulsation of 
the arterial trunks. Vessels were more numerous than normal. 

Teleroentgenogram: Typical rib erosions. ‘ Chimney” shaped aortic shadow 
No cardiac enlargement. 

Further examination revealed chronic tonsillitis and enlarged adenoids. 
metabolic rate was between ++ 15 and + 23 per cent, without definite signs of hyper- 
thyroidism. Blood pressure: arms 180 systolic and 102 diastolic; legs 110 systolic, 
and diastolic not known. 

The electrocardiogram was normal. T, was inverted. 
Phenolsulphonephthalein elimination was 65 per 
ivity 


Ww 


Basal 


Blood chemistry non 


protein nitrogen 31 mg. per cent. 
cent for 2 hours. Urinary concentration test showed a variation of specific gr: 
from 1.002 to 1.026. Only 130 c.c. of urine were passed between 7 p.m. and 7 
as against 1825 during the preceding day. Blood Wassermann reaction negative. 
Diagnosis: Isthmus stenosis. 
Case 4. A 15 year old white boy, seen by courtesy of Dr. T. B. Futcher. 
was no complaint. Family history was negative. Past history: tonsillectomy at two 
Patient has no symptoms under ordinary circumstances. 
When running, he is con 
There 


a.m 


There 


years of age. Present illness: 
Specifically, there is no dyspnea on ordinary exertion. 
scious of shortness of breath but there is no palpitation or precordial distress. 
is no edema and no nocturia. 

The physical examination was negative except as noted below: the retinal arteries 
were distinctly tortuous but showed no A-V compression and there were no hemor 
rhages or exudates. There was no cardiac shock or thrill. Pulsation of dorsal scap 
ular arteries was well felt in both interscapular areas. The radial pulses were full, 
bounding—the right apparently of higher tension and fuller volume than the left. 
pulsation was felt in the abdominal aorta, femoral or popliteal arteries. Pulsation 
could barely be felt in the posterior tibial and dorsalis pedis arteries. The blood 
pressure in the right arm was 174 systolic and 94 diastolic; in the left arm 142 syst 
and 90 diastolic; in both legs about 100 systolic and 70 diastolic. Pulse was regu 
not accelerated. At the apex was heard a soft systolic murmur which disappe 
on exercise. Over the base a harsh systolic murmur was heard which was t1 


\O 


ic 


t 
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mitted upward and outward on both sides. It was heard best in the two interscapulat 
reas. 
lhe Wassermann reaction was negative. Blood non-protein nitrogen 43 mg. pet 
cent. Red blood cells 5,020,000: hemoglobin 15.4 e@m.: white blood cells 5,500 
Phenolsulphonephthalein kidney function test showed 75 per cent elimination in 2 
urs. The urine was normal. 
It is of some interest that the erosion of the surfaces of the ribs is already 


[he cardiovascular stripe is also 


apparent in the roentgenogram of this patient. 





1. Record of blood pressure from right arm in case 5. Systolic level is about 138; 
diastolic, about 80 
il contour. Unfortunately, there are no previous roentgenograms to indicat 
iwe at which rib erosions became apparent he heart was not enlarged 
ise 5. A white matron, aged 25, of Jewish extraction, consulted me in January 
19. The family history was not relevant. She had had one healthy child, no 
irriages. A second healthy child was born 1930 here was no complication 
either pregnancy. 
he single persistent symptom was excruciating headache, which had tormented 
tient as far back as she could remember My ession ¢ e¢ het 1929 
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was that the headaches were probably associated with the isthmus stenosis of the aorta 
possibly due to actual aneurysm of the cerebral vessels. However, there was n 
severe headache from the time of her second pregnancy until I saw her in 1932. 

The immediate symptom for which this patient consulted me was cardiac palpita 
tion, of extrasystolic type. 

The examination follows: The patient looks well but somewhat lean. Color good 
Very slight increase in pulsations in the neck. Axillaries are visible but not the 
ulnar vessels. Eyes: Pupillary reactions normal. Transient lid-lag. Nose: No 
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Fic. 2. Blood pressure from left arm in case 5. Pressure about 123/87. 
I 


mal. Mouth and throat: Quite normal. Tonsils small. Glands: Cervicals not et 
larged. Thyroid: Normal. Chest: Resonant. Breath sounds normal. No ret 
manubrial pulsation and no significant dullness. Back: There is a definite pulsatior 
along the inner margin of the left scapula, but I find it difficult to outline the shay 
of the vessel. A similar vessel is felt in the right interscapular region. They 1 
like the usual collateral vessels in such cases but are smaller. ‘There are no otl 
collateral arteries to be felt over the back. There is a moderately intense syst 
murmur in each interscapular region. A systolic murmur is heard over the ent 
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right base and all the way to the 


back of the chest to within 3 fingers-breadth of the 
left base. It is a little louder in the left interscapular region than anywhere else. 
Breath sounds everywhere normal. No rales. 

Heart: P. M. I. is made out in the fourth space, in the natural position. 


No shock 


or thrill. Rather marked pulsation in the region of the pulmonary conus. Cardiac 
dullness: right 3.5 cm., left 8.5 cm. Sounds at apex perfectly normal. There is a 
barely audible systolic blow. At the base both second sounds are slightly increased. 


[here is a grating systolic murmur over the pulmonic area referred to the left clavicle. 





leo wit! systolic blood pressur¢ less 


2 : 
3. Showing extreme reduction of pulsation in leg, wit 
than 100. Case 5 


Abdomen; On deep palpation a slight but definite pulsation is made out in the 
lominal aorta. There is also a slight pulse to be felt in the right femoral ar 
this is much reduced from normal. A similar pulsation on the left. Cecum is 
ible. Liver not made out, neither is the spleet 

[ can feel no pulsation in the left dorsalis pedis, nor in the right. There is a very 
ht pulse in the right posterior tibial and in the left 

Pulse: At the wrist is big, regular. Rate 84 
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Blood pressure: Right arm: 122 systolic and 66 diastolic at 2:30 p.m. (two hours 
after lunch which included tea. Smoked a few cigarettes after lunch). Left arm: 
128 systolic and 66 diastolic. 

Blood pressure 1/30/29: Right arm 122 systolic and 60 diastolic. Left arm 120 


systolic and 60 diastolic. 





Fic. 4. Film from case 5, showing characteristic tubular aortic shadow. Somewhat d 


ficient at the knuckle without rib erosion. 


Right popliteal 104 systolic and 90 diastolic. Left popliteal 108 systolic and 9! 
diastolic. (See figures 1, 2, 3.) 

Electrocardiogram: Rate 100. Rhythm regular. P-waves upright and slight! 
notched in Leads I and II, especially in II, diphasic in III. R-waves of normal s« 
quence. P-R 0.15 sec. Q-R-S 0.06 sec. S-T normal. T-waves upright, norm 


Diagnosis : normal tracing. 
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Dr. C. A. Waters’ Roentgen-Ray Report: “ The roentgen-ray examination of 
the chest fails to show any erosion of the under surfaces of the ribs due to pressure 
from hypertrophy of the intercostal arteries. The ascending arch of the aorta looks 
to be a little enlarged and there is also some prominence of the innominate artery 
The descending arch is not at all prominent and the heart is unusually small; the 
transverse diameter measuring only 10 cm. divided as follows: M. R. 3 cm., M. L. 7 
cm. The transverse diameter of the chest is 25 cm. There are numerous calcified 
glands noted, chiefly on the left side. There is no parenchymal infiltration. The 
apices are essentially clear. There is certainly nothing in the roentgen-ray exam- 
ination to indicate coarctation of the aorta.” (See figure 4.) 


Diagnosis: 1. Isthmus stenosis (coarctation) of the aorta 


2. Extrasystolic arrhythmia 
Comment. The recordings of the blood pressure showed a systolic level in the 
right arm of about 138, with a diastolic level about 80; in the left arm the recorded 


eg, the oscillations were minute 
vs 


pressure was 123 systolic and 87 diastolic. In the 


1 
| 
1 
| 
i 


and occurred between 90 and 100 mm There was definite evidence of collateral ar- 


terial circulation in the interscapular region and a well marked systolic murmur, 
maximum in the left interscapular region. ‘These findings seem to establish the diag- 
nosis of isthmus stenosis beyond reasonable doubt; however, the relative normality 
of the arm pressure and the lack of rib erosions suggest that the degree of nar- 
rowing is not great. This is the only case of coarctation I have seen in which the 
arm pressure was within normal limits 


DISCUSSION AND CONCLUSIONS 


It is clear from the tables that hypertension in the arms is the rule in 
cases of coarctation of the aorta. The pressure in the right arm is usually 
higher than that in the left and there is a group of nine cases in which this 
difference was so marked that the systolic pressure in the left arm was within 
normal limits. At the same time, it is not unusual to find a diastolic hyper- 
tension in the left arm in the face of a normal systolic level 

Mention should be made here of the numerous observations of asym- 
metric blood pressure in the two arms that have been noted in apparently 
normal individuals. For example, Korns and Guinand,** taking 10 mm. 
lig as the upper limit of normal discrepancy, found asymmetry of the 
brachial pressure in 22 per cent of apparently normal subjects. In this 
group with discrepancy in the two arms, the higher pressure existed in the 
right arm in three-fourths of the cases. Stieglitz and Propst ** have re- 
corded similar findings. In their cases 15.7 per cent showed asymmetric 
brachial pressure readings, the higher pressure in the majority of cases being 
found in the right arm. Various postulates, such as cervical rib, aortitis, 
arteriolar spasm, injury, arterio-venous aneurysm and central trophic dis- 
orders are suggested as possible causes of such discrepancy 

However, the second report shows that asymmetric readings of pressure 
ire most to be expected at the extremes of pressure, either high or low, and 
that the discrepancy tends to disappear as the pressures approach normal. 
This observation, together with the high incidence of asymmetry reported 
by Korns and Guinand * in supposedly normal persons, suggests that such 
differences in the two arms are probably common among normal subjects, 
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especially when the pressure is determined only once. Doubtless, some of 
the discrepancies can be attributed to organic bases, such as cervical rib. 

These findings tend to minimize the significance of such differences in 
brachial pressure as are recorded in table 1. It is true, however, that the 
inequality is rather more constant and striking among the cases of coarcta- 
tion than might be expected in cases of generalized hypertension, though 
there can be no certainty of this until a large number of observations on the 
brachial pressures of hypertensive subjects becomes available. At any rate, 
it becomes clear that many of the discrepancies of pressure in table 1 are 
probably within normal limits. 

Table 4 is more difficult to explain on the basis of normal variation. 
Korns and Guinand * reported a maximal difference of 38 mm. Hg and an 
average of 14.3 mm. in their group with asymmetric pressures. It is pos- 
sible, even likely, that an organic basis existed to explain some of these dis- 
crepancies. The differences of pressure in table 4 are beyond the maximal 
systolic difference noted by Korns and Guinand ** in all but one case, and 
in that case it was exactly 38 mm. 

For these reasons, the presence of hypertension cannot be relied upon 
as a certain index to isthmus stenosis. If the pressure is taken in the left 
arm, a normal pressure might be found even in the presence of a marked 
hypertension in the right arm. Cases that have progressed to a state of 
cardiac failure or cases in which there has been a chronic infection or other 
debilitating disorder, may show a pressure in both arms that has fallen from 
an abnormally high level to within normal limits. 

Case 5 in the present series also indicates that erosion of the ribs is not 
necessarily present in a typical coarctation. It is known that rib erosions 
may not be present in childhood, but in case 5 the patient was an adult. It 
is my belief that the demonstration of collateral arterial circulation is the 
most important single clue to the diagnosis of coarctation. It has been 
present in each of some 16 cases I have seen. Moreover, the incorporation 
of a search for collateral arterial pulsation in the interscapular region into 
a routine physical examination is readily achieved. The finding of typical 
murmurs in the back is also in my opinion a more important single clue than 
the level of blood pressure in the arm. 

Finally, mention should be made of the fact that Lewis °* emphasized the 
regularity with which hypertension could be expected in the adult variety of 
coarctation, provided the slighter degrees of narrowing were excepted 
together with those cases in which cardiac failure or protracted illness might 
have lowered a previously elevated pressure to within normal limits. In 
case 5 of this present series there is reason to believe that the degree of 
stenosis is not great, though a typical collateral circulation was found, to- 
gether with a striking difference in the degree of pulsation and in the pres- 
sures of arms and legs. We have no way of determining whether the 
stenosis in this case is of the infant or adult type. The fact remains, how- 
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ever, that coarctation sufficient to produce characteristic physical signs and 


asymmetry of pressure between arms and legs may exist in an adult together 
with normal arm blood pressure. 
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MASSIVE atelectatic collapse of one or more lobes of the lung, occurring 
during the course of primary lobar pneumonia or complicating recovery 
from this disease, has been recognized by very few writers. In most ar- 
ticles dealing with pneumonia, either this complication is not mentioned at 
all or it is merely dismissed as a possible but exceedingly rare complication. 








Several reports of its occurrence in the pneumonias of infants and children 
have appeared during the past few years **° but very few instances have been 
although it was 







recorded in cases of acute lobar pneumonia in adults,’ 
recognized as far back as 1881, or even earlier." 

The characteristic findings of massive atelectasis involving one lobe or 
one lung have been recognized in the roentgenograms in 62 cases of primary 
pneumococcus lobar pneumonia in adults at the Boston City Hospital in the 
past seven years. During the same period, varying degrees of atelectasis 
were noted in the lungs at necropsy in 47 cases of pneumococcus pneumonia 
of various kinds. A number of the cases exhibited striking clinical fea- 
tures. It is of interest, therefore, to present briefly some illustrative cases 
and to review separately some of the features of the cases recognized by 












roentgen-ray and of those noted at autopsy. 






Cases REPORTED IN THE LITERATURE 







The early history of pulmonary atelectasis in relation to pneumonia is 
recorded in the studies of Rommelaere.*' According to this writer, Laennec 
encountered this condition in pneumonia with effusion, and Grisolle and 
Traube used the words “ splenisation ” and “ carnification ’’ which they con 
sidered to represent different types of inflammation. Rommelaere described 
most of the physical signs and anatomical findings in atelectasis occurring 
during pneumonia and emphasized the presence of mucoid sputum and the 
lack of displacement of the cardiac impulse in differentiating this condition 
from pleural fluid. He also noted that bronchophony and bronchial breath 
ing may be present in some cases while in others the breath sounds may be 
entirely absent. He believed that the collapse occurred only outside th« 
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inflamed portion of the lung and that the sudden appearance of this collapse 


may be the cause of death in some cases. He described two such cases; one 


was diagnosed by the failure to obtain fluid by thoracentesis and the second, 
which occurred during an otherwise uneventful convalescence three weeks 
after the onset of typical lobar pneumonia, was diagnosed by physical signs 
and confirmed at autopsy. 

Recent interest in massive collapse of the lung dates from two important 
groups of observations made by Wm. Pasteur, the first relating to collapse 
of the lower lobes occurring in cases of diphtheria and ascribed to paralysis 
of the diaphragm * and the other to a similar condition occurring after 
abdominal operations and considered by him to be due to reflex inhibition 
of diaphragmatic movement. The condition has since been frequently 
recognized and described as a complication in a variety of conditions 1n- 
cluding: (1) surgical operations, (2) trauma to the chest or elsewhere, 
(3) after hemoptysis in pulmonary tuberculosis, (4) in 
chiectasis, (5) obstruction of bronchi due to foreign bodies or tumors, or 
(6) from pressure outside the bronchus, and (7) in nervous and debilitated 
\n extensive bibliography 1s 
Inasmuch as the primary interest 


cases of bron- 


individuals with pulmonary hypoventilation. 
included in a recent paper by Bowen. 
in the present paper concerns atelectasis as a complication of pneumonia, 


only the literature pertaining directly to this subject will be cited. 

As previously noted, massive atelectasis indicated by a shift of the 
mediastinal contents to the affected side, has been encountered more often 
in the pneumonias of infants and children. Thoenes* reported 11 cases in 
which this condition was definitely demonstrated in the roentgenograms. 
Most of his children were undernourished and had atypical pneumonias, 
but cases of typical unilateral lobar pneumonia in previously healthy children 
were also included. One or more lobes of the right lung were affected in 10 
of his 11 cases, the upper lobe being most frequently involved. There were 
autopsies in four of these cases. In two the heart had returned to a normal 
position, in one there was partial atelectasis and in the fourth massive col- 
lapse with the mediastinum pulled over to the affected side. Wallgren * 
reported eight cases in children ranging in age from six months to nine 
vears. The involvement was right-sided in three and left-sided in five, and 
probably began during acute pneumonia. Some of his cases may have had 
the atelectasis at the time of the onset of the pneumonia. All had cleared 
after intervals varying from a few weeks to a year. Griffith * criticized the 
observations of the last two authors mainly on technical grounds. How- 
ever, in careful roentgen studies in 40 cases of pneumonia in young children, 
he noted definite and sometimes marked displacement of the heart to the 
affected side with subsequent return to normal position in 16 cases with 
unilateral involvement, but did not make sufficient observations to determine 
when this condition began or how long it lasted. Although admitting that 
atelectatic patches in the consolidated lung might aid the displacement, this 
writer ascribed the condition to overdistention of the unaffected lung. Tal- 
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lerman and Jupe* described a similar occurrence in five children, including 
three with lobar pneumonia and two with bronchopneumonia, in all of 
whom the condition cleared completely. In one of their cases there was 
pneumonia with atelectasis on the right side which cleared at the time when 
the left lung became involved with pneumonia but without atelectasis. 
They considered the cardiac displacement due to both the partial collapse 
of the affected lung and the push of the sound overdistended lung. Find- 
lay ° reported the case of a child of seven who, when first seen one, pos- 
sibly two weeks after the onset of a pneumonia, was afebrile but had much 
mucopurulent sputum. Partial collapse of the left lower lobe was noted 
by physical and roentgen examination. He noted bronchial breathing and 
increased spoken voice at some examinations and absent breath sounds at 
others. The condition cleared completely in 24% weeks after a roentgen- 
ray examination with lipiodal, followed by carbon dioxide inhalations. 
Gleich ° reported a case of lobar pneumonia of the right lung in a child with 
complete situs transversus in whom the physical signs alternated between 
those of atelectasis and those of consolidation for six weeks. Ellis’ re- 
ported eight cases of atelectatic bronchiectasis in children. In five of his 
cases there was a typical history of pneumonia in which the symptoms per- 
sisted for an unusually long time and bronchiectasis with atelectasis was 
present when they were first seen five or more years later. A sixth case 
had a typical right lower lobe pneumonia with fever for 16 days. On the 
thirty-third day collapse of the right lower lobe was diagnosed by roentgen- 
ray on the basis of a dense triangular shadow in the cardio-hepatic angle 
This cleared up completely with breathing exercises in two months, and no 
bronchiectasis developed. Nordgren® reported the case of a girl of 14 
years, with a long asthmatic history, in whom massive atelectasis with in- 
duration and scoliosis developed in the right lower lobe one month after 
the onset of typical lobar pneumonia in this lobe, and in whom the lungs 
were entirely clear one month later. He ascribed the atelectasis to occlusion 
of bronchi with pneumonic exudate. Anspach ° studied 50 cases presenting, 
by roentgen-ray, a triangular shadow at the base of the lung in the cardio- 
hepatic angle, both with and without bronchiectasis. Some of these cases 
had bronchopneumonia without foreign bodies in the bronchi at autopsy. 
Some later developed bronchiectasis, while others cleared without developing 
bronchiectasis. ‘The commonest history was that of an acute pulmonary 
process with physical signs of lobar pneumonia followed by decreased 
breath sounds. In 41 cases there was pneumonia with collapse. He as- 
cribed the collapse to obstruction by pneumonic exudate, the bronchiectasis 
developing if the atelectasis persists. Blanton and Morgan ® reported th« 
sudden onset of massive atelectasis of the right lung in a five weeks old 
infant on the ninth day after the onset of a pneumonia of the right lowe 
lobe and three days after the fever had subsided. ‘This infant had par 
oxysms of cough followed by vomiting, the vomitus containing sticky 
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mucus. Within a week there was patchy aeration of the lung and the heart 
returned to normal position after one month. 

Fewer instances of this complication have been noted in the pneumonias 
of adults. Gwynn” reported two cases in elderly patients with typical 
lobar pneumonia of the right lower lobe, who had a sudden episode of ex- 
treme dyspnea lasting several hours, after which massive collapse of the 
right lung with the heart markedly displaced to that side was demonstrated 
clinically. In the first patient the collapse occurred on the nineteenth day 
of illness during an otherwise uncomplicated convalescence with resolution, 
and in the second it occurred on the fourth day of an acute illness during 
which there was much mucoid sputum. A third patient, who had bronchitis 
or bronchopneumonia of the left lower lobe, also had a similar episode with 
collapse of the entire left lung. In each of these cases, the heart returned 
to normal position in five to seven days. Peppard ** reported four cases in 
which collapse occurred in the right lung 10, 8, 6, and 2 days, respectively, 
after the onset of pneumonia, the lungs previously being noted as having 
pneumonia without collapse. In three of these cases there was typical lobar 
pneumonia and the left side was later involved without evidence of atelec- 
tasis. The fourth patient was described as having bronchopneumonia and 
the collapse cleared in three days, whereas in the other three cases it cleared 
more slowly. Jacobaeus ** reported a case of lobar pneumonia of the right 
upper lobe in which collapse suddenly occurred on the eighteenth day and 
gradually cleared within six months. The location of the lesion and the 
delay in clearing suggested pulmonary tuberculosis but this was ruled out 
by repeated negative sputum examination and by the subsequent course. A 
second patient had central pneumonia and developed collapse of the right 
lower lobe. Jacobaeus ** also reported a case of acute bronchitis with scat- 
tered rales, but more on the left side. On the third day of illness this 
patient had an attack of dyspnea which was found to be associated with 
massive collapse of the left lung and a shift of the mediastinal contents to 
that side. The condition had cleared completely three weeks later. 
Mohler *° reported two cases. The first had marked dyspnea following a 
vomiting spell, and collapse of the right lung was demonstrated six hours 
later. The patient had slight fever but no leukocytosis and cleared rapidly 


and completely. The second case had typical pneumonia of the right upper 
ind middle lobes and auricular fibrillation. The pneumonia was apparently 


clearing on the sixth day but the patient was raising thick tenacious sputum. 
On the ninth day there was evidence of collapse of these lobes by physical 
examination and in the roentgenogram. Corrylos and Birnbaum *"***° 
presented extensive experimental evidence and some clinical data to support 
their contention that lobar pneumonia is merely a lobar atelectasis with in- 
fection. They advocated bronchoscopic aspirations, while Henderson ~° 
advocated carbon dioxide inhalations for treatment early in the disease. 
\Mainzer ** reported two cases in which typical collapse of the lung was 
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rapidly relieved by bronchoscopic aspiration of gelatinous material. The 
condition was ushered in with chill and fever, in each case. Wu and 
Graeser, Wu and Robertson ** reported a careful study of the roentgeno- 
graphic findings and physical signs in 40 cases of lobar pneumonia in adults. 
Elevated diaphragm on the affected side was noted in 18 cases. In four 
cases they observed a definite shift of the mediastinal contents to the af- 
fected side during resolution. This was especially marked in one case in 
which it lasted at least 29 days but the lungs had returned to normal in two 
months. There were three other cases with slight but definite atelectasis 
during the acute disease, and they have observed another more striking 
case outside the series in which the collapse was noted on the second day 
of illness. Two of the cases died three to four days after the last observa- 
tion, and the mediastinal contents were found at autopsy to be in normal 
position. Hart ** noted that displacement of the heart, trachea, and dia- 
phragm to the affected side is common in pneumonia. Korol ™ suggested 
roentgenograms in suitable positions to differentiate empyema from large 
areas of atelectasis in cases with prolonged signs and symptoms. Rigler * 
presented the roentgenograms of a rare case, in which the entire right lung 
was dense but the mediastinum was in normal position on the fifth day, but 
in which after an acute attack of dyspnea and cyanosis 12 hours later, the 
heart and trachea were shown to be definitely displaced to the right, indicating 
a superimposed atelectasis. Sante “ also mentions this complication as a 
rare occurrence during resolution with rapid absorption of pneumonic exu- 
date without removal of the material obstructing the bronchi. Davidson 
and Freedman * reported a case of atelectasis and fibrosis of the left lower 
lobe which presumably began as a collapse complicating pneumonia 25 years 
previously, when the pulmonary symptoms began. Fletcher and Dimson 

reported a case of pneumonia of the left lower lobe in which atelectasis was 
first demonstrated on the eleventh and again on the twenty-first day after the 
onset of pneumonia, but was shown to have cleared entirely four months 
later. Mayoral * included among his cases of “ shrunken lung” two in 
which the condition was attributable to lobar pneumonia. One had an 
earlier history of pneumonia and presented atelectasis of the right lowe1 
lobe with the heart displaced to that side. Biopsy of the partly occluded 
bronchus showed only fibrosis. The other case had a prolonged convales 
cence from pneumonia of the right lung without atelectasis demonstrabk 
in the first roentgenogram. A second roentgenogram 20 days later and 
a third, six weeks after that, showed fibrosis and unresolved pneumonia 
with atelectasis and the heart was displaced to the right. butler *' reported 
a case of post-pneumonic empyema associated with atelectasis in which ther 
was poor healing and failure of the cavity to close although there was no air 
in the pleural cavity. In the roentgenogram the underlying lung looked 
Bronchoscopy showed stenosis of the ma jo! 


dense, suggesting carcinoma. 
bronchus without foreign body, tumor, or exudate. Rapid improvement 
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followed this procedure and later no collapse could be demonstrated in the 


bronchus. 
CASES FROM THE Boston City HospItaL 


Many cases of pneumonia have been encountered in which repeated 
examinations revealed physical signs over the affected lobes alternating be- 
tween those suggestive of fluid and those indicative of frank consolidation. 
This has occurred during the acute illness or at various stages during an 
otherwise uneventful convalescence. In a number of such cases, evidence 
indicating varying degrees of atelectatic collapse of the lung may be ob- 
tained by carefully noting the position of the heart, trachea, and diaphragm 
at each of the examinations. The signs of atelectasis can not always be 
verified by the roentgenogram unless it is ascertained that the characteristic 
signs are present immediately before and after the film is taken and neces- 
sary precautions in technic are observed to avoid distortion and to maintain 
comparable perspective in successive films. When massive atelectasis in- 
volves an entire lobe—either one that was previously uninvolved, or a par- 
tially consolidated lobe, or one in which resolution has already progressed to 
the point where a good proportion of the exudate has been removed or ab- 
sorbed from the alveoli—the physical and roentgen-ray signs are easy to 
discern provided that this condition is borne in mind 

In the present study, two groups of cases will be considered. ‘The first 
group includes cases in which the clinical and roentgenographic evidence of 
frank lobar pneumonia was unmistakable and specific types of pneumo- 
cocci * were obtained from the sputum or blood, or both. Cases following 
operations, parturition, and injuries were excluded. Inasmuch as_ the 
physical signs and even roentgen-ray findings of minor degrees of atelectasis 
in acutely ill patients are not always convincing unless special precautions 
and technics are employed,*” “ only those cases in which obvious massive 
collapse of one or more lobes was observed in the roentgenograms were 
selected. Sixty-two cases observed between 1929 and 1936 are included in 
this group. Certain features of these cases are analyzed in table 1. The 
second group comprises 47 cases of pneumococcus pneumonia (both lobar 
ind atypical) in which atelectasis of various degrees was made out at 
autopsy. In each instance, type-specific pneumococci were cultured from 
the consolidated lung and other sources at autopsy and, in almost every in- 

tance, the same type pneumococcus was obtained during life. Although 
ne or more roentgenograms were made in most of these cases, atelectasis 
vas not definitely diagnosed from these films. These two groups of cases 
will be considered briefly and abstracts of a few cases selected to illustrate 

rtain clinical features will be presented. A considerable number of cases 

t included in these two groups exhibited roentgen-ray evidence of mod- 
rate to marked elevation of the diaphragm on the affected side without shift 
of the mediastinal contents. Since it is reasonable to assume that this con- 
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dition may result solely from reflex inhibition of diaphragmatic movement, 
these cases have been omitted although some may indeed represent cases of 
massive collapse. 

Cases Showing Massive Atelectasis in Roentgenograms (Table 1). 
The collapse was first made out during the acute disease in 34 of the 62 


TABLE I 


Analysis of 62 Cases of Pneumococcus Lobar Pneumonia in Which Massive Atelectatic 
Collapse of the Lung Was Recognized in Roentgenograms 


A. Collapse First Seen during the B. Collapse First Seen during 
Acute Disease Resolution 
Day | Day 
of | Previous Later | of Previous Later No 
First | Number | X-Rays | X-Rays First | Number | X-Rays | X-Rays | Previous 
X-Ray | of Cases | Without | Without | X-Ray | of Cases | Without | Without | X-Rays 
Showing | | Collapse | Collapse | Showing | Collapse | Collapse | Taken 
Collapse Collapse 
1 2 7 1 0 1 1 
2 3 2 8 3 0 3 3 
3 | § 3 10 4 3 ! 
a 2 1 11 4 4 2 0 
5 6 2 12 1 0 0 1 
6 5 1 1 14 3 3 1 0 
7 4 I 3 15 3 3 2 0 
8 3 1 1 16-21 4 3 2 1 
9 4 2 22+ 5 5 1 0 
Total 34 3 15 Total 28 21 13 7 
C. Lobes Involved D. Age Groups E. Pneumococcus Types 
Lobes | Cases Years Cases Type Cases Type Cases 
Right lower 20 12-19 1 I rE XI 1 
Right upper 9 20-29 6 . 7t XIII 1 
Right lower and 6 30-39 21 |} Il 3 XI\ i 
middle 20 40-49 m.hU|lCUWWV 2 XVII 1 
Right lung 5 50-59 11 V 5 XVIII 1 
Left lower 2 60-69 1 VII 5t XIX 1 
Left lung 70+ 2 VIII 9 Neg. 2 
I-XX 


* Including 9 serum treated. 
+ Including 2 serum treated. 
t Including 2 serum treated. 


cases. In three of these cases, previous films showed pneumonia without 


evidence of collapse; in the remaining cases the collapse was noted in th 
first film. Later films showed the return of the mediastinal contents to 
normal position in 15 of these cases. In most of the other cases no later 
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films were taken because of the favorable and apparently uncomplicated con- 
valescence or because death ensued. One case showing atelectasis on the 
first day still showed the mediastinal contents deviated to the affected right 
side 12 days later. 

Six of these 34 patients died, and autopsies done in four failed to show 
atelectasis. In one of these autopsied cases there was organizing pneumonia 
in the right lung. This lung had been shown by roentgen-ray to be col- 
lapsed 24 days before death, but not 16 days later. In the other three 
autopsied cases, death occurred on the fifth, eighth and ninth day of illness 
or four, five, and four days, respectively, after the atelectasis was demon- 
strated by roentgen-ray. Of the two patients who died and had no autopsy, 
one had a second roentgenogram showing the mediastinum in normal posi- 
tion and in the other the atelectasis was demonstrated on the day of death. 

Fluid was demonstrated by thoracentesis in four of the surviving cases 
at the time when the mediastinum was deviated to the affected side. In two 
instances this fluid was sterile and resorbed spontaneously, and in the other 
two it was infected and required treatment by open thoracotomy and rib 
resection. 

There were 28 cases in which the collapse was first made out in roent- 
genograms taken after the fever and acute symptoms of pneumonia had 
subsided. In 21 of these cases, previous roentgen-ray films showed the 
characteristic findings of lobar pneumonia but no evidence of mediastinal 
displacement. In the remaining seven cases no previous roentgen observa- 
tions were available. Subsequent roentgen-ray films showed that the 
mediastinal contents had returned to their normal position in 13 cases before 
the patient left the hospital. In most of the remaining cases either the col- 
lapse was still present or no further observations were available during the 
patient’s stay in the hospital. Observations were made in four patients for 
three to 27 months after they left the hospital. In all of these four patients, 
the mediastinal contents were displaced to the affected side at the time of 
discharge from the hospital but, in three of these cases, they had returned to 
normal position at the time of the last observation. The day of the disease 
when collapse was first noted, the lobes involved, the age of the patients, and 
the pneumococcus types in these cases are summarized in table 1. 

Cases of Pneumonia with Atelectasis at Autopsy.* Some of the more 
relevant features of these cases are analyzed in table 2. The 47 cases of 
this group occurred among 684 cases of pneumococcus pneumonia in which 
autopsies were done at the Mallory Institute of Pathology of the Boston 
City Hospital during the seven years ending July 1936. As in the first 
group, cases occurring after operations, parturition, and injuries were 
omitted. No definite evidence of collapse was noted during life in any of 
these cases except in the two cases of bronchogenic carcinoma. It is ap- 

Wi are indebted to Dr. Frederick Parker, Jr., for permission to use the autopsy 
protocols. 
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TABLE II 


Certain Features of 47 Cases of Pneumococcus Pneumonia in Which 
Pulmonary Atelectasis Was Found at Autopsy 
Number of 





Cases 
A. Probably congenital atelectasis 1 
(a) Infant, aged 4 days; bronchopneumonia, Type XI 
B. Atelectasis probably due to obstruction 4 
(a) Carcinoma of bronchus; 2 cases of bronchopneumonia (Types I and VI) 
(b) Inhaled food and bronchopneumonia, 2 cases: 
(1) Infant, aged 2 days, Type XIX 
(2) Perforated esophagus, age 30 years, Type VI 
C. Atelectasis associated with compression from pleural fluid 13 


(a) Types: I, 5; V, 2; III, IV, XI, XII, XIII and XVIII, 1 each 
(b) Ages: Newborn, 1; 12 to 29 yrs., 3; 40 to 49 yrs., 3; 50 to 59 yrs., 3; 60 to 69 
yrs., 2; 70+ years, 1 


D. Partial or scattered atelectatic collapse 13 
(a) Bronchopneumonia, 4; Lobar pneumonia, 9 
(b) Resolution and organization in collapsed lobe, 6 
(c) Hypostatic (?)—involving postero-inferior portions, 4 
(d) Early pneumonia in the collapsed lobe—?extension, 2 
(e) Atelectasis only in consolidated lobes, 6; only in non-consolidated lung, 5; 
in consolidated and non-consolidated lobes, 2 
(f) Types: 1, 1; I, 2; IIT, 1; IV, 2; V, 2; XII, 2; VIII, IX, XVIII, 1 each 
(g) Ages: 2 mos., 1; 2 yrs., 1; 40 to 49 yrs., 4; 50 to 59 yrs., 5; 60 to 69 yrs., 1; 
70+ yrs., 1 
(h) Duration of illness: 10 days, 4; 11 to 15 days, 2; 20+ days, 5; unknown, 2 
16 


E. Massive atelectatic collapse 
(a) Bronchopneumonia, 4; Lobar pneumonia, 12 
(b) Resolution and organization, 8 
(c) Coilapse involving consolidated lobe only, 4; 
Collapse of non-consolidated lobe only, 11; 
Collapse of consolidated and uninvolved lung, 1 
(d) Lobes collapsed: Rt. upper, 1; Rt. middle, 2; Rt. lower, 4; Rt. upper and mid- 
dle, 2; Rt. middle and lower, 3; Left lower, 3; Left lung, 1 
(et) 2 opes: i, 3; Ti, 2; TT, 2: V, 4; Vi, 8: Vil, 0; ATV, 1 
(f) Ages: 5 mos., 1; 30 to 49 yrs., 3; 50 to 59 yrs., 4; 60 to 69 yrs., 2; 70+ yrs., 6 
(g) Duration of tllness: 9 days or less, 9; 10 to 21 days, 4; 30+ days, 3 


parent from the table that several varieties of atelectasis are represented 
among the cases of both lobar and atypical pneumonia. 

There was an impressive number of cases in which large portions of th« 
lung were collapsed. In many instances the collapsed portions showed only 
slight congestion without inflammatory changes while in others there was 
evidence of resolution and organization with a comparatively small amount 
of residual exudate. It is not unlikely that acute collapse of such extent may 
have been the chief cause of death or a major contributing factor in the out- 
come in some of these patients who had already been suffering from reduced 
aeration due to the inflammatory consolidation in other lobes. 

Abstracts of Cases. It is of interest to mention briefly a few cases 
selected to illustrate special features of atelectasis complicating pneumonia 

Case 1. Sudden and violent onset of massive atelectasis during the stage 


resolution. T. K., a 48 year old man, whose previous history was non-contribut: 
’ early in 1928, was admitted to 


except for a mild illness suggesting “ pleurisy’ 
hospital January 18, 1929. On January 1 he had coryza and a dry cough. This lasted 
one week and was followed by mild diarrhea, malaise, anorexia, and headache lasting 
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another week. On January 15 he had a severe chill followed by sharp pain in the 
left chest and cough productive of tenacious bloody and later rusty sputum, all of 
which continued to the time of admission. The physical findings were those of lobar 
pneumonia of the left lower lobe. Sputum and blood culture yielded Type I pneumo- 
cocci. Felton’s Type I concentrated antibody was given intravenously in small 
divided doses during the first four days (total of 45 c.c.). Although the consolidation 
had spread to involve the entire left lung, there was a gradual subsidence of fever 
and discomfort. Daily blood cultures after serum therapy remained sterile. The 
physical signs of resolution were present throughout the left lung on January 24, but 
the patient remained markedly prostrated. During the night of January 31, the 
patient was suddenly awakened with intense dyspnea and restlessness, and the pain 
in the left chest which had previously subsided, recurred with increased severity. 
These symptoms subsided within a half hour after an injection of morphine. A few 
hours after this episode the characteristic physical signs of massive collapse of the 
left lung were present. The breath sounds in the left infraclavicular region were 
amphoric in character. There was copious mucopurulent sputum. Evidence of 
resolution returned but the displacement of the trachea and heart to the left side per- 
sisted during the patient’s stay in the hospital. They were less marked at the time of 
discharge on March 13, 1929. This patient’s course was further complicated by a 
phlebitis of the left femoral vein accompanied by a low-grade fever beginning Feb- 
ruary 5 and lasting for two weeks. Numerous sputum examinations during and after 
the acute illness failed to show tubercle bacilli. The patient was examined one year 
later, at which time no abnormal signs were made out in the chest. The patient had 
been symptomless during the intervening 15 months. 

A roentgenogram taken on January 19 showed mottled cloudiness of the lower 
two-thirds of the left chest with the heart and trachea in normal position. Seven 
films taken at intervals after the attack of acute dyspnea showed the trachea and 
heart markedly displaced to the left, but those taken before discharge showed definite 
clearing especially in the lower lobe. A film taken in June 1930 showed the trachea 
and heart in normal position and the lung fields normal. 

Case 2. Latent onset of massive collapse during a severe infection—delayed 
resolution, and fibrosis of collapsed lung. M. W., a 52 year old man, entered the hos- 
pital November 12, 1930, with the typical history and physical findings of a severe 
lobar pneumonia of six days’ duration and involving the entire right lung. An upper 
respiratory tract infection was present for one week prior to the onset. Type | 
pneumococci were obtained from sputum and blood culture. Large amounts of con- 
centrated antipneumococcus serum were given between November 14 and 20. Re- 
peated blood cultures were positive until November 16 but later ones were sterile. 
lhe jaundice, cyanosis, distention, and physical signs of consolidation present on 
admission continued until November 25. Staphylococcus abscesses and decubitus 
ulcers developed over the thighs during this time. Thereafter, there was gradual 
improvement but marked prostration and weakness persisted. On November 21 the 
physical signs of atelectasis were made out and the trachea and heart were markedly 
displaced to the right. These signs persisted until the time of discharge, February 10, 
but much moisture appeared in the affected lung and the lower lobe showed marked 
clearing. Bronchoscopy was done by Dr. L. M. Freedman on two occasions, during 
which much mucopurulent material was removed and attempts were made to inflate 
the lungs, but the collapse remained. The sputum was repeatedly searched for 
tubercle bacilli but none were found. The patient returned to the hospital six weeks 
later and another series of four bronchoscopic aspirations and lipiodal injections was 
done over a period of several weeks. The lower lobe cleared completely but the 
upper lobe remained contracted and showed definite evidence of fibrosis. The 
lip odal failed to enter the bronchi of the upper lobe. 
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The first roentgen-ray taken on the day of the earlier admission showed a dense 
right lung with the heart and trachea in normal position. The next plate taken fou 
days later and numerous roentgen-ray plates taken during the subsequent four months 
showed the mediastinal contents still displaced to the left, but the later films showed 
that the lower and middle lobes had cleared and the bronchi to these lobes were out 
lined by the lipiodal which failed to enter the bronchi of the upper lobe ( figures 1 to 4). 

Case 3. Latent onset of massive collapse in a patient with pneumonia of mod 
erate severity. C. J., a 38 year old male, entered the hospital February 11, 1931, with 
typical lobar pneumonia of four days’ duration involving the right lower lobe. He 
had had a cold and slight cough for four weeks previously. The sputum showed 
pneumococci which failed to agglutinate with the available antipneumococcus serums, 
Types I to XX, inclusive, and repeated blood cultures showed no growth. The 
patient had a mild illness with crisis February 18 after which time the physical signs 
of resolution alternated with those of fluid in the left lower lobe. During the first 
week in April the lung cleared almost completely. There was a moderate amount 
of mucopurulent sputum. Roentgenograms taken on February 12, 15, 18, and 24 and 
on March 2 all showed pneumonia of the right lower lobe. In the two latter plates 
the density was quite marked suggesting the presence of fluid. Films taken on March 
8, 15, 19 and 30 all showed a markedly elevated right diaphragm, the heart displaced 
to the right, and the rib spaces on the right contracted but the trachea was not much 
displaced. A film taken on June 15 showed definite but incomplete clearing of the lung 
and the heart restored to normal position (figures 5 to 8). 

Case 4. Pneumonia complicated by atelectasis and empyema. M. N., a 34 yea 
old woman with a negative respiratory history except for influenza in 1918, entered 
the hospital May 20, 1930, at the end of the fourth day of a severe lobar pneumonia 
involving the entire right lung. Type I pneumococci were found in the sputum and 
blood culture. The patient received large amounts of specific antipneumococcus serum 
for four days during which the initial toxemia and dyspnea gradually subsided but 
sweating, prostration, marked leukocytosis, and the physical signs of fluid appeared 
and persisted. Later examinations showed the trachea to be markedly displaced to 
the right and loud amphoric breathing was heard in the right infraclavicular region 
The subsequent appearance of coarse moist rales in this area suggested the presence 
of pulmonary tuberculosis with cavitation. Numerous examinations of the sputum 
for tubercle bacilli were negative. A roentgenogram taken May 21 showed a dens¢ 
right lung but the trachea and heart were not displaced. A subsequent plate taken o1 
May 27 and several later ones showed marked atelectasis of the right upper lobe wit! 
retraction of the trachea to that side. Signs of resolution appeared in the upper lobe 
which remained collapsed throughout the 12 weeks’ stay in the hospital. She had rib 
resection and drainage, and the wound healed completely. The patient returned afte: 
18 months at which time no physical or roentgenologic signs of collapse could b 
demonstrated and the lungs were entirely clear. 


COMMENT 


No attempt has been made to estimate the frequency with which atelec 
tasis complicates the course of pneumonia. ‘The careful studies of Griffith 
and of Graeser, Wu and Robertson * in small groups of cases would indicat 
that this complication is not infrequent. The cases reported in this paper by 
no means represent all of the cases of pneumonia in which the condition has 
occurred in this hospital, but have been selected only because of the definit 
involvement shown in the roentgenograms or because the condition was 
noted at autopsy. Minor degrees of atelectasis probably occur at various 
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stages in most cases of pneumonia but they probably are of no significance 
because they are usually temporary and not extensive. 

The pathogenesis of this condition can be reasonably explained in the 
light of the present knowledge of the various mechanisms which may bring 
about collapse of the lung under a variety of conditions. Contraction of 
the partly consolidated lung early in the disease or of the partly resolved 
lung later is aided by the occlusion of bronchi with the unexpelled thick 
exudate, by the reflex inhibition of diaphragmatic movement due to the 
fibrinous pleuritis and is probably aided by the push of the overdistended 
normal lung from the opposite side. The shallow breathing during the 
acute illness which is common during the active disease and which is con- 
tinued during the subsequent period of prostration is another factor pointed 
out by Goldite ** and others. In other words, most of the various mecha- 
nisms suggested by previous writers may be operative in different individuals 
or in the same case. 

Another possibility suggests itself, namely that previous damage to the 
lung has resulted in a loss of the normal resiliency and thus predisposes to 
atelectasis when pneumonia occurs. In the present cases 44 per cent of the 
patients with collapse gave a previous history of pneumonia, and a history 
of probable previous pulmonary infection was present in a considerable pro 
portion of the cases reported in the literature, even among those in infants 
and children. In 1000 consecutive cases of pneumococcus pneumonia in this 
hospital, a previous history was elicited in only 16.5 per cent * and a similar 
frequency of previous pneumonias has been noted by others. It would seem, 
therefore, that a previous history of pneumonia is more common among 
those cases complicated by collapse than would be expected. In addition, 
there were two patients among those included in this study in whose sputum 
tubercle bacilli were demonstrated during the acute pneumonia, but could 
not be demonstrated later. Both of these patients recovered and their lungs 
were apparently normal to physical examination and roentgen-ray except 
for a slight right apical fibrosis in one of them. Furthermore, in the cases 
presented in this paper and in those quoted, the right lung, and particularly 
the right upper lobe, was affected in far more than the usual proportion of 
cases. This circumstance and the fact that even in many of the cases in 
children reported in the literature there was a history indicating previous 
lung infection and the fact that lobes undergoing organization have become 
collapsed makes this a plausible contributory factor. ° 

Jacobaeus, Lelander, and Westermark *° have suggested another possible 
mechanism for the production of sudden massive atelectasis, namely a spon- 
taneous spasm and contraction of a bronchus. They noticed appearance of 

lassive collapse of a lobe within 10 minutes after lipiodal injections in 
‘ertain normal individuals and explained it in this manner. Such a mecha- 
nism may be operative in pneumonia. 

The cases reported in the literature and those presented here suggest that 
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atelectasis of the lung may be a frequent complication of primary pneumonia 
and may serve to explain unusual events or puzzling physical signs or a pro- 
tracted course in otherwise uncomplicated cases. It may serve to explain 
the suppression of breath sounds early in the disease and later may be re- 
sponsible for the signs often interpreted as resulting from thickened pleura 
or small amounts of fluid in the pleural cavity which cannot be verified by 
thoracentesis. It may be an important factor in the conditions variously 
known as unresolved pneumonia, delayed resolution, or organizing pneu- 
monia and contribute to a delay in healing of empyema cavities. The con- 
dition may also serve to explain certain sudden episodes of acute dyspnea and 
sudden deaths occurring during the course of pneumonia or during the stage 
of resolution. In some instances such sudden deaths may be attributable 
to pulmonary infarction, a condition not infrequently seen at autopsy. In- 
deed, in case 1 this possibility is strongly suggested by the later appearance 
of phlebitis of the femoral vein. The failure of this patient to raise bloody 
sputum, the appearance of the characteristic physical and roentgenologic 
signs and the fact that the first evidence of phlebitis appeared only several 
days later make infarction a less likely explanation of the episode of dyspnea 
Furthermore, in none of the cases showing massive atelectasis at autopsy was 
there evidence of pulmonary infarction. 

There is no suggestion from the present cases or from those reported 
in the literature that atelectasis is an important factor in the pathogenesis 
of primary pneumococcus lobar pneumonia except possibly in certain cases 
where the onset of the disease occurs shortly after inhalation of foreign 
substances such as may occur after a vomiting spell. Such an assumption is 
not consistent with the definite occurrence of atelectasis during the diseas« 
and after the consolidation has already involved part or all of a lobe. The 
studies of Robertson and his coworkers also fail to uphold such an assump- 
tion either in the spontaneous disease in man ~* or in the experimental in 
fection in dogs.*! 

SUMMARY AND CONCLUSIONS 


1. A number of cases of massive atelectatic collapse of the lung com 
plicating primary pneumonia were collected from the literature. 

2. A group of 62 cases of primary pneumococcus lobar pneumonia in 
which this complication was noted in roentgenograms was presented. 

3. A second group of 47 cases of pneumococcus pneumonias in which 
atelectasis of varying extent and due to a variety of factors was present at 
autopsy was also considered. 

4. The significance of this complication was discussed. 

5. The possibility of atelectasis should be borne in mind in cases of lobat 
pneumonia and may serve to explain certain otherwise puzzling physica 
findings, sudden attacks of dyspnea or an unusually protracted course. 

6. The usual course of events in the characteristic case where the atelec 


tasis complicates convalescence is somewhat as follows. A patient is acutel) 
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ill with typical lobar pneumonia and begins to show gradual evidence of 
improvement, with lowering of fever and pulse rate and the appearance of 
moisture in the consolidated lobe indicating resolution. He is suddenly 
seized with intense dyspnea of short duration after which pleuritic pain, 
moderate fever, and leukocytosis recur, and the physical signs and roent- 
gen-ray give evidence of elevation of the diaphragm with a shift of the 
heart, and usually the trachea also, to the affected side. The consolidated 
lobe may then show signs suggesting fluid or these signs alternating with 
those of solidification. When the upper lobe is collapsed, the breath sounds 
are intense and amphoric in character and, as moisture appears, suggest tu- 
berculosis with cavitation. These signs may be present while fluid accumu- 
lates in the pleural cavity. The collapsed lobe reéxpands within a few days 
or weeks but organization and fibrosis may leave this affected lobe contracted. 

In certain patients, particularly if they are markedly prostrated after a 
severe course, the signs of collapse may appear during convalescence without 
an explosive onset. 

Collapse of varying degrees occurring during the acute stage of pneu- 
monia may be manifested only by the signs suggesting fluid or by the evi- 
dence of displacement of the heart and trachea, or only by careful roent- 
genographic examination. In such cases the collapse, if it involves the 
affected lobe, is usually of short duration, evidence of solidification soon 
appears, and the course of the disease continues. If a previously uninvolved 


lobe is collapsed, the disease may extend to involve this lobe. 
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AN ARTICLE CONTRIBUTED TO AN ANNIVERSARY VOLUME IN HONOR 
OF DOCTOR JOSEPH HERSEY PRAT! 


THE EXOCRINE FUNCTIONS OF THE PANCREAS * 
By CHartes W. McCurure,+ M.D., Boston, Massachusetts 


EARLY in my career, interest in medical research problems was aroused 
through a fortunate association with Dr. Joseph H. Pratt of Boston. It 
was he who stimulated my investigations on the normal and the pathologic 
physiology of external pancreatic functions. The results of these investi- 
gations furnish the subject matter of the present dissertation. 

Important studies on the role of the pancreas in digestion began with 
the work of Claude Bernard,’ who showed that the pancreatic juice was es- 
sential to the process of digestion. Other physiologists of that time were, 
however, unable to confirm Bernard’s observations,? and although many 
further careful investigations of the digestive function of the pancreas were 
reported by various observers, especially between the years 1890 and 1911, 
the role of the pancreas in digestion remained an unsettled question until the 
studies of Pavlov.*. Pavlov worked with dogs, in which animals he pro- 
duced the fistulae which bear his name. By means of a fistula he was abl 
to obtain pure pancreatic secretion, in which he demonstrated the presence 
of proteolytic, amylolytic and lipolytic enzymes. In later years Pratt ° and 
still later McClure and Pratt * convincingly confirmed Bernard’s observa 
tions that excluding pancreatic secretion from the intestines of dogs was 
immediately followed by lack of absorption of gross amounts of ingested 
foodstuffs. 

In 1902 Bayliss and Starling ° published their observations on the fac 
tors concerned in stimulation of external pancreatic secretion. From thes¢ 
observations they postulated the attractive theory that there exists a sub 
stance in the intestinal mucosa, designated as prosecretin, which is con 
verted into another substance designated as secretin by action of hydro 
chloric acid coming from the stomach. They further postulated that th: 
secretin thus formed was absorbed and carried through the blood stream to 
the pancreas, and after reaching that organ excited its external secretion 
The studies of the many observers who have confirmed the experimental 
observations of Bayliss and Starling have been correlated and are criticall\ 
presented in a publication of Farrell and Ivy.‘ Farrell and Ivy working 
with dogs also studied the effects on the enzymic concentrations of the 
secretions of a pancreatic transplant of administering different types of 
foodstuffs. From the results of these studies, together with those derived 
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from the critical review of the work of Bayliss and Starling and subsequent 
experimentors, Farrell and Ivy * in 1926 confirmed the conclusion previously 
expressed by the present author *; which was that all the studies mentioned 


established the highly important physiological facts that (1) stimulation of 
the external secretion of the pancreas is of humoral origin, although the 
exact mechanism remains unsettled, (2) ingestion of food is followed by 
the secretion of pancreatic juice, and (3) the external secretion of the 
pancreas plays an essential role in digestion. Since this publication in 1926 
Ivy * has succeeded in making a preparation from dogs’ duodenal mucosa 
which he considers contains a hormone possessing the physiological prop 
erties ascribed to secretin. This work will be discussed later. 

All of the investigations summarized in the foregoing paragraphs hav« 
been carried out on lower animals. In how far the results are applicabl 
to man can be determined only by actual observations on human subjects 
However, there is pathological evidence confirming the importance of the 
external pancreatic secretion in man; for example, disease which excludes 
pancreatic juice from the intestines of man is known to be accompanied by 
marked disturbances in the digestion and absorption of food. Various 
investigators have studied pancreatic secretions obtained from operative 
fistula in man. As the result of such a study Glaessner ** found that the 
amount of pancreatic juice secreted was greatly augmented by food. 
Wohlgemuth ** obtained pure pancreatic juice from a traumatic fistula in 
a human subject. Other than for the presence of the fistula, the subject's 
physical state was apparently normal. ‘These studies showed that the in 
gestion of food consisting largely of fat brought about pancreatic secretion 
showing the greatest degrees of all types of enzyme action while the secre 
tion following a carbohydrate meal showed the least. On the other hand, 
carbohydrate meals were followed by the secretion of the largest volumes 
of pancreatic juice, while fatty foods produced the least. Mocquot, Jol 
train and Laudat ** also found that carbohydrate food produced the greatest 
amount of pancreatic juice, but that a meat meal was followed by the least 
Thus the results of these observations showed the existence of a relation 
between the kinds of foodstuffs ingested and the amounts of pancreatic 
inice secreted, and also the concentration of enzymes found in this juice. 
Kahn and Klein '* also found that ‘ There was a different rate for the secre- 
tion of the various enzymes and therefore a different rate for the discharge 
of the total amounts at one time, with corresponding variation in the fre- 
quency of renewal of the supply of enzymes of the gland.” Wohlgemuth ’ 
and Mocquot, Joltrain and Laudat '* observed intermittent secretion of pan 
creatic juice through the fistula, while von Friedrich ** observed continuous 
secretion by his patient. Neither these observers nor Poljak * were able 
to demonstrate a relationship between the type of foodstuffs fed and the 
degree of concentration of the enzyme specific for that kind of food. 

The studies on pancreatic secretion of man discussed were all carried out 

subjects in more or less pathologic physical states, while the experi- 
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mental methods employed are open to criticism. Nevertheless, the findings 
show that in man, as well as in lower animals: (1) Ingestion of food is 
followed by the secretion of pancreatic juice, and (2) the external secretion 
of the pancreas plays an important rdle in digestion. These findings are 
obviously of great importance. Nevertheless, they do not establish the 
mechanism which stimulates the secretion of pancreatic juice nor the con- 
ditions under which intestinal digestion actually occurs in the living normal 
man. It is generally accepted that the end products of intestinal digestion 
in man ate the same as those in lower animals; that is, carbohydrates are 
converted into monosaccharides, fats into soap and glycerol, and proteins 
into amino-acids, and that these end products are absorbed as such. How- 
ever, it should be noted that it was not until the work of Folin’*® and of 
Van Slyke “ that the absorption from the gut of the end products of pro- 
tein digestion was established. It is only fair to add that all the phases of 
the various processes involved in the digestion and absorption of both 
proteins and fats are not yet fully established. 

There are available but comparatively few studies on the physical and 
chemical conditions under which intestinal digestion occurs in man. Prac- 
tically the only studies on the physical chemistry of intestinal digestion in 
the living normal human subject are those of McClendon et al.,’* Hume, 
Denis, Silverman and Irwin’*® and that of the present author and his co- 
workers which will be discussed later. In fact many of the conditions af- 
fecting enzyme action were not established until the publication of the work 
of Sorensen * in 1909. This work permitted the development of reliabk 
methods for indirectly quantitating enzymes present in pancreatic juice, 
first by McClure* and then later by Willstatter ** and Ivy.” These 
methods, the roentgen-ray, electrometric apparatus, the duodenal tube, to 
gether with advances in physical chemistry and biochemistry, permitted th« 
development of procedures and methods for studying digestion in the living 
man. The most extensive systematic studies of this subject were carried 
on first by McClure and co-workers ** and later by Christiansen of Copen 
hagen.” Several studies on man have been made by Chiray *° and less 
extensive observations by other investigators ; these studies will be discussed 
later. The clinical importance of all these various studies is due primarily 
to the objective demonstration of phenomena occurring in normal human 
subjects which will permit comparisons with those occurring under similar 
experimental conditions in abnormal subjects. The explanations of the 
mechanisms of functional activities producing the phenomena are of onl) 
indirect value in the actual use of the tests in medical diagnosis. This in 
direct value lies in the fact that usually, but not always, the more near) 
correct the physiological basis for a clinical test or procedure the mor 
reliable are the results for diagnostic purposes. Thus, the interpretations 
of results of investigations made for clinical purposes may be, indeed ofte! 
are, radically different from those which are of value in the medical science: 
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Long experience in clinical medicine, clinical research and investigations in 
pure science have led the present author to conclude that the investigator 
who has not had a considerable experience in the actual practice of medicine 
rarely is capable of the type of interpretation required for purposes of 
clinical diagnosis. In relation to human medicine both physiology and 
pathologic physiology may be, therefore, approached from two viewpoints. 
The discussion of the physiology and pathologic physiology of the pancreas, 
which follows, is from the viewpoint of the practitioner of medicine. 

In pursuit of clinically applicable studies of the physiology of intestinal 
digestion in normal man suitability of analytical methods and proper ex- 
perimental procedures and conditions are of essential importance. Such 
methods, procedures and conditions were developed by the present author 
and co-workers and on them depends very largely the reliability of the 
studies whose discussion follows. 

One of the problems was whether or not reliable means could be de- 
veloped for demonstrating pancreatic stimulation by examination of duo- 


denal contents. The measure of pancreatic activity chosen by the present 
author was that of enzymic concentration, while Christiansen ~ selected 
the quantity of enzymes secreted. The results obtained by both of us 


showed that stimulation of the enzymic function of the pancreas could be 
demonstrated by examination of duodenal contents obtained under suitable 
experimental conditions and analyzed by proper methods. 


Tue EFrFrects oF Foopsturrs ON CONCENTRATION OF 
PANCREATIC ENZYME: 


The present author’s studies ** showed that pancreatic juice containing 
variable concentrations and amounts of enzymes is obtainable from the 
normal human duodenum during the fasting state. It was further found 
that following cessation of stimulation of the pancreas the juice secreted 
again assumed the characters of that obtained during the fasting state. 
Stimulation was characterized by a much greater average concentration 
of the three types of enzymes and by a greater uniformity in the degrees of 
enzymic concentrations. 

Observations were made to determine possible variations in the con- 
centrations of the various enzymes during different periods in which the 
secretion of pancreatic juice was stimulated by ingested foodstuffs. For 
this purpose normal subjects were fed pure protein, and duodenal contents 
were collected over relatively short intervals during the period of pancreatic 
stimulation. This study showed that in different fractions of duodenal 
contents collected from the same subject the concentrations of the same type 
of enzyme remained fairly uniform. [Further observations on the unifor- 
mity of enzymic concentrations were made on specimens of duodenal con- 
tents collected over hourly periods from normal subjects. The meals were 
of such size that the minimum emptying time of the stomach as determined 
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This permitted 


by fluoroscopic examination was more than four hours. 
The study 


the collection of not less than four specimens from each subject. 
showed that each of the several types of enzyme varied moderately in the 
degrees of its concentration in the different hourly specimens of duodenal 
contents from the same subject, but that there was no regular manner in 
which the variations occurred; that is, there was no constant systematic in- 
crease in the enzymic concentrations throughout the period of pancreatic 
stimulation. 

Studies were made to ascertain whether the greatest degree of concen- 
tration of a given enzyme occurred in the presence of a meal composed of a 
type of foodstuff corresponding to its substratum. For this purpose normal 
subjects were given at different times a meal composed of various pure pro- 
teins, fats or carbohydrates. The results showed conclusively that no one 
kind of pure foodstuff stimulates the greatest concentration of its specific 
type of enzyme. Christiansen * made similar findings in relation to the 
amounts of enzymes secreted under comparable experimental conditions 
In addition to the studies discussed, a series of normal subjects was sub- 


jected to intraduodenal administration of pure foodstuffs.** ~The latter 
were cottonseed oil, special preparations of casein and of beef furnished 
by the Arlington Chemical Company and dextrose. The oil was mixed 


with water and the other substances dissolved in water and then introduced 
into the duodenum through the duodenal tube. Foodstuffs thus admin- 
istered produced in the same subject enzymic concentrations of duodenal 
contents entirely comparable to those obtained after their oral administra 
tion. After intraduodenal administrations the bile and gastric fractions of 
the collected duodenal contents were analyzed as well as the pancreatic 
fraction. The findings apparently eliminated the possibility of the volum« 
of one fraction masking the effects of the other fractions through dilution, 
because the increases or decreases in the analytical figures rarely failed to 
coincide. 

The foregoing studies show: (a) There is a period following the in 
gestion of foodstuffs during which definitely increased concentrations of 
pancreatic enzymes are demonstrable in the pancreatic juice collected from 
the duodenum of man; this period is the result of stimulation of the ac 
tivity of the external function of the pancreas. During this period of 
stimulation the concentration of each type of enzyme varies much less than 
in duodenal contents collected either before or after stimulation. Christian 
sen found an increase in the amounts of enzymes secreted during this period 

(b) In duodenal specimens collected over succeeding periods during 
which pancreatic stimulation is in process the enzymic concentrations re- 


main fairly uniform in degree. 

(c) The greatest degree of concentration of a given enzyme is not 
governed by the type of foodstuff corresponding to the specific substratum 
in which the enzyme acts. However, the degrees of concentration of a 
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types of pancreatic enzymes are related to the kind of foodstuff fed, oil 


giving the greatest degree and carbohydrates the least. Christiansen also 
found well defined relationships between the amounts of enzymes secreted 
and the type of foodstuff administered. 

In relation to clinical diagnosis these findings are important not because 
of the physiological implications, which will be discussed later, but because 
they furnish norms with which the findings obtained from pathological 


subjects can be compared. 


IXeFFECTS OF INORGANIC SUBSTANCES ON CONCENTRATION OI] 
PANCREATIC ENZYMES 


Having established the role played by foodstuffs on the external se- 
cretory activity of the pancreas it was considered of equal importance to 
study the effects of representative inorganic substances. The substances 
chosen were distilled water, chemically pure hydrochloric acid, phosphoric 
acid, sodium phosphate and magnesium sulphate 

Comparative studies ****** of the degrees of enzymic concentration 
were made in duodenal contents derived from the fasting duodenum, after 


the ingestion of tap water and after drinking weak cornstarch solution. 
l‘or this purpose the fasting duodenal contents were collected over pe riods 


of 30 minutes from normal subjects, then 50 c.c. of tap water were given and 
the contents collected for two hours, in fractions of one hour each. The 
enzymic concentrations of the two fractions were comparable. The re 


sults representative of those obtained from this comparative study are out- 
lined in the following table. To the table are added the figures representing 
the enzymic concentration of duodenal contents collected after the ingestion 
of a mixture of olive oil and tap water. The experiments with the oil 
feedings and those with the fasting duodenum and tap water feedings wer« 
made on separate days. 

TABLE | 


llected from the Fasting Duodenum and 


Enzymic Concentrations of Duodenal Contents Col 
after the Ingestion of Tap Water, or of Cornstarch Solution or of Olive Oil 


Enzymic Concentration 


Food Inge ste 


Proteolytic in | Lipolytic in c.c.| Amylolytic in 
. N.P.N. N/10 NaOH mg. glucose 
1.8 0.5 0.3 Fasting duodenum 
ie 3.5 2.6 25 c.c. of olive oil and 25 cx tap water 
2.7 0.0 0.0 50 c.c. 0.5°% cornstarch 
1.5 0.1 0.0 50 cc ip W er 


In the above table comparison of enzymic concentrations of the contents 
of the fasting duodenum with those found after drinking water shows that 
er the ingestion of water or weak cornstarch solution the degrees of con- 
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centration of the various enzymes present in the duodenal contents are 
comparable with those present in the fasting contents. However, after the 
ingestion of olive oil, the degrees of action of all these various enzymes 
were increased in the duodenal contents of each subject. 

Comparative studies were made of enzymic concentrations of duodenal 
contents obtained after the ingestion of olive oil and of various hydrochloric 
acid mixtures. The determinations were made in duodenal contents from 
normal subjects. Results representative of those obtained in a series of ex- 
periments are outlined in the following table. 


TABLE IT 
Enzymic Concentrations of Duodenal Contents Obtained after the Ingestion of Hydrechlori: 
Acid and Olive Oil 





Enzymic Concentrations | 
Food Ingested 
Proteolytic in | Lipolytic in c.c.| Amylolytic in 
mg. N.P.N. N/11 NaOH mg. glucose 





100 c.c. N/10 HCl and gum arabic 








4.3 ey 1.2 

aa ).0 0.2 60 c.c. N/10 HCl and gum arabic 

y By 0.7 | 1.4 50 c.c. N/10 HCI solution 

5.7 ye 2.5 25 c.c. each of olive oil and water 
| | 


Study of the table shows that the greatest enzymic concentrations wer 
obtained in duodenal contents derived after the ingestion of olive oil, and 
that acid was a much less potent stimulant. The latter acted comparably 
to water. This is to be anticipated because ingestion of water stimulates 
the production of acid gastric secretion. Observations in which phosphori: 
acid was used instead of HCl gave results comparable to those described for 
the latter acid. 

Studies ** were made on five normal subjects of the comparative stimu 
lative effects of foodstuffs, HCl and MgSO, solutions in the secretions of 
pancreatic juice. These subjects were given, in aqueous suspension, 100 
c.c. of 50 c.c. pure cottonseed oil, or a solution of one of the following 
substances, 50 grams of fat-free beef peptone, 50 grams pure dextrose, & 
grams of MgSO, crystals or N/40 HCl. Results representative of thos 
obtained are outlined in the following table. 

The findings of this study, represented in table 3, show that magnesium 
sulphate is a more potent stimulant to the secretion of pancreatic enzymes 
than is HCI solution or dextrose. They also clearly show that inorganic 
substances, including HCl, are less potent stimulants to the secretion of 
pancreatic enzymes than are fats or protein foodstuffs. 

The studies which have been briefly described show that the inorganic 
substances, hydrochloric acid, phosphoric acid and water, are weak and 
inconstant stimulants to the flow of pancreatic enzymes. Magnesium sul- 














THE EXOCRINE FUNCTIONS OF THE PANCREAS 1855 


TABLE III 


Minimum and Maximum Concentrations of Enzymes and Chlorides of Duodenal Contents 
before and after Intraduodenal Administration of Cottonseed Oil, 
Beef Peptone, Dextrose, HCl and MgSO, 


Pancreatic Enzyme Concentrations 
Pepsin Chloride 
Concentration | Concentration 





Test Meal Trypsin | Lipase Amylase 


| Mini- Maxi- | Mini- | Maxi- | Mini- | Maxi | Mini- | Maxi- | Mini- | Maxi- 


mum | mum | mum | mum | mum | mum | mum | mum | mum | mum 
Fasting 1.3 4.2 0.2 1.2 1.9 3.6 0.7 1.0 5.9 6.4 
MgSO, 3.9 4.6 0.8 0.9 1.4 0.9 1.1 5.2 7.0 
= 3.8 | O.8 1.0 0.7 0.7 4,2 
Dextrose 3.3 0.5 0.7 1.6 4.1 
Peptone 9.5 1.0 3.6 2.0 8.5 
Oil. 5.7 8.6 ee 1.5 4.0 1.5 0.6 1.0 5.2 7.0 


phate was a more constant and potent stimulant than were these other sub- 
stances; although it fails to stimulate in about 20 per cent of normal sub 
jects. At the best, magnesium sulphate was a much less reliable and less 
powerful stimulant than either fat or protein foodstuffs 

The action of these inorganic substances on the exocrine pancreatic 
function is comparable to that described by Ivy ° after parenteral administra- 
tion of a substance designated purified secretin. In relation to clinical 
medicine the studies on inorganic substances are important because they 
show that such compounds are not satisfactory stimulants when the pan- 
creatic fraction of duodenal contents is examined for diagnostic purposes. 


ALKALI SECRETORY ACTIVITY OF PANCREAS 


The studies which have been discussed showed 


that different types of 
stimulants reacted differently on the external enzymic functions of the pan- 
creas. Obviously, these findings explain the logic of studying the effects 


( 


f various types of stimulants on the alkali secretory activity of the pan 
creas. For this purpose pH and buffer values of duodenal contents were 
determined.” All pH determinations were made electrometrically. The 
buffer values were determined by titrating duodenal contents either with 
tenth normal hydrochloric acid or with sodium hydroxide solution, accord 
ing as to whether the original material was alkaline or acid. This was ac- 
complished by bringing a definite quantity of the duodenal contents to the 
neutral point by the addition of standard acid or alkali; the pH values being 
determined initially and the neutral point evaluated by further potentiometric 
comparisons, after addition of successive portions of titration solutions 
Studies were first made on duodenal contents collected from normal subjects 
in the fasting state, and then after ingestion of tap water. The pH values 
obtained during fasting were 6.0 to 8.1 and after water drinking were 7.6 
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to 8.3; which indicates that water drinking caused some stimulation of 
alkali secretion. After these preliminary studies the subjects were fed pure 
foodstuffs or mixtures of them. Duodenal contents were collected during 
the period of stimulation of the pancreatic juice and pH determined. It 
was found that duodenal contents derived after the ingestion of olive oil 
cr of arrowroot starch were alkaline (pH above 7) ; the pH varied from 7.2 
to 8.1. On the other hand, duodenal contents collected after ingestion of 
the protein, edestin, or the mixture of foodstuffs containing edestin were 
acid (pH below 7); the pH varied from 3.2 to 6.7. The correctness of 
these findings has been verified by others.’******** The buffer values 
of the duodenal contents obtained after administration of foodstuffs were 
surprisingly uniform. Such uniformity indicates that the physical chemical 
factors governing the buffer conditions were approximately the same in all 
specimens of duodenal contents; i.e., the findings indicate that the various 
types of food substances had about the same stimulating effect on the pro- 
duction of buffer substances. Obviously, this finding indicates that food 
stuffs stimulate the alkali secretory activity of the pancreas in a manner 
differing from their stimulation of the enzymic activities. 

The determinations of the pH values discussed above do not afford data 
concerning the rapidity with which gastric chyme is neutralized within the 
duodenum. In order to obtain such data * duodenal contents for pH deter 
minations were obtained by aspiration from the first portion of the duo- 
denum ; the metal tip was either just beyond the distal end of the sphincter, 
or within the sphincter. Collections were made over periods of a few 
seconds to several minutes, depending on the time necessary to collect a 
quantity sufficient for potentiometric purposes; about 5 c.c. A second duo 
denal tube was placed in the stomach in order to prove that the ingested 
meal gave rise to an active flow of acid gastric juice; the acidity being deter- 
mined by titration and electrometrically. The substances fed were olive 
oil and N/10 HCl. These studies showed that the acidity of gastric chym« 
is neutralized the instant it reaches the duodenum and that the neutralization 
occurred in the region of the pyloric sphincter. The neutralization may b« 
compared to that produced by pouring an acid solution onto the surface of 
an alkaline fluid with diffusion downward. 

Independent stimulation of the two types of pancreatic secretions, alkal 
and enzymic, was studied further. For this purpose enzymic concentra 
tions of duodenal contents were determined after the ingestion of olive oil 
and various mixtures of hydrochloric acid. The results of these studies 
showed that only an indifferent relationship existed between the enzymic 
secretory function of the pancreas and the alkali secretory function. Th 
independence of these two secretory activities is also maintained by other 
observers.** ** * The studies on the alkali secretory function of the pan 
creas furnish normal findings with which those on abnormal subjects may 


be compared. 
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MECHANISM OF PANCREATIC STIMULATION 


The foregoing findings which have been discussed furnish data not 
only applicable to clinical studies but also relating to the factors concerned 
in stimulation of the external secretory functions of the pancreas. Such 
stimulation is usually attributed by physiologists to the hypothetical hormone 
designated secretin. Bayliss and Starling © proposed this theory on the 
basis of two observations. First, they found that when acid is applied to a 
denervated loop of the upper jejunum the pancreas secretes. Second, they 
also found that acid extracts of the duodenal and jejunal mucosa contained 
a substance called by them, “ secretin,”” which excites the pancreas to secrete 
when injected intravenously. However, substances possessing the action of 
‘secretin ’’ have been found in many animal tissues other than duodenal 
and jejunal mucosa and its extraction with hydrochloric acid might very 
well form various compounds (due to decomposition of proteins, etc.) 
whose parenteral administration would stimulate the secretion of pancreatic 
juice. A concise critique of the animal experimentation relating to hor 
monal stimulation of the pancreas is reported by Farrell and Ivy ‘; together 
with the observation that they were able to stimulate the secretion of pan 
creatic juice by a denervated autotransplant of the pancreas in the dog 
Their conclusion confirms the opinion of the author that the work of Bay 
liss and Starling indicates humoral stimulation but not necessarily hormonal 
stimulation. In more recent studies Ivy * produces stimulation of the flow 
of pancreatic juice in dogs and in man by the parenteral administration of 
a preparation designated as a purified secretin. These findings apparently 
establish a humoral stimulation of the exocrine functions of the pancreas 
in both lower animals and in man. 

The establishment of the chemical (humoral) stimulation of the exo 
crine functions of the pancreas is of sufficient importance to justify the large 
amount of experimentation carried on by various observers during the past 
32 years. However, merely because a parenterally administered substance 
stimulates pancreatic secretions does not prove the existence of a hormonal 
(secretin) mechanism of such stimulation. Realizing this, Ivy made fur- 
ther investigations ° in which he found that his purified secretin and also 
various foodstuffs failed to influence the enzymic concentrations of pan- 
creatic juice of dogs. Obviously, these findings favor the correctness of the 
hormonal (secretin) stimulation in dogs. However, although Ivy’s purified 
secretin ® did not affect the concentrations of pancreatic enzymes in man, 
the investigations of the present author and others have unquestionably 
established that such concentrations are definitely affected by various food- 
stuffs. These reported differences suggest that there possibly exist dif- 
ferences in the mechanisms of pancreatic stimulation in dog and man. It 
would be logical to postulate that the carnivora require only a restricted type 
ot pancreatic stimulation since protein is the predominant foodstuff, while 
omnivora might require more complicated mechanism because of the various 
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elements habitually entering into their diet. Another important fact is that 
the experimental observations have always been made on animals whose 
physiological states have been drastically modified. These considerations 
make it seem hazardous to conclude from experimental data now available 
that the mechanisms of stimulation of the exocrine functions of the pancreas 
in man are necessarily similar or indeed comparable to those in lower 
animals. 

There are various studies made by the author and Christiansen the re- 
sults of which are not compatible with the secretin theory of stimulation of 
the pancreas. It will be recalled that the secretin theory postulated an acid 
state of duodenal contents. However, studies discussed above show that 
the duodenum during digestion is either alkaline or the amount of free HC! 
is not more than a trace. Certainly hydrochloric acid could not have 
played a role in the stimulation of the pancreas in the author’s patient with 
achylia gastrica; the gastric contents were kept alkaline by mixing sodium 
hydroxide with the foodstuffs fed. These findings negative the application 
of the secretin theory, as usually described, to man. Measuring the produc- 
tion of enzymes in terms of enzymic concentrations shows such production 
to be governed by the type of stimulant administered. Were pancreatic 
stimulation in man the result of only the one substance, secretin, the con- 
sistent variations which have been found for different types of stimulants 
would not be anticipated. 

3oth Ivy *° and Chiray *° found that the parenteral administration of 
substances designated by them as purified secretin stimulated an increase in 
the amount of pancreatic juice secreted by normal men. Chiray also found 
an increase in the concentration of enzymes, while Ivy did not. The dif 
ference in findings is logically explained as due to differences in the sub 
stances administered. ‘These findings are evidence favoring the correctness 
of the conclusions drawn independently by the present author and by Chris 
tiansen, which is that the alkali and enzymic activities of the pancreas ar 
independent functions. The author’s studies * of this problem were mack 
on normal young men. The subjects were fed water, hydrochloric acid, 
olive oil mixed with hydrochloric acid, and olive oil mixed with water 
Two tubes were used simultaneously ; the tip of one entering the duodenum 
and the tip of the other remaining in the stomach. The latter tube permitted 
it to be shown that the contents of the stomach were actively acid through 
out the experimental observation periods. Throughout these periods gas 
tric acidity was titrated and electrometric pH determinations were made o! 
the gastric and duodenal contents together with estimations of the concen 
trations of the pancreatic enzymes. ‘These findings showed that water and 
hydrochloric acid solutions stimulated the secretion of alkali by the pancreas 
but produced no demonstrable effect on the concentration of enzymes. On 
the other hand, the olive oil meals stimulated both the alkali and enzymi 


These 


fractions of pancreatic juice, the gastric contents being actively acid. 
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findings indicate that the two exocrine pancreatic functions react differently. 
Christiansen * investigated the subject with unique experimental procedures. 
rom his studies he concluded that the secretion of alkali and the secretion 
of enzymes represent independent functions. 


PATHOLOGIC PHYSIOLOGY OF EXTERNAL PANCREATIC FUNCTION 


The experimental findings and their relation to the mechanisms of ex- 
> 


ternal pancreatic functions which have been discussed furnish a basis for 
the study of abnormal pancreatic conditions, whether functional or organic. 
In making such studies propriety of experimental methods and procedures is 
of essential importance. Those developed and used by the present author 
will be discussed in connection with the considerable number of other pro 
cedures which have been proposed for the purpose of eliciting evidence of 
pancreatic involvement. Critical review of them demonstrates that they 
are designed to show functional disturbances in the pancreas either directly 
or indirectly through the secondary effects on metabolism. They may be 


classified as follows: 


I. Test for demonstrating the secondary effects of pancreatic function 
A. Kffect on carbohydrate metabolism 
1. Glycosuria 
(a) Dynamic 
(b) Potential 
2. Cammidge pancreatic reaction 
Unclassified effect on metaboliss 
1. Loewi mydriasis test 
effect on alimentation 
1. Steatorrhea and percentage of undigested fats 
2. Azotorrhea and creatorrhea * 
3. Urinary ethereal sulphates 
If. Direct tests for pancreatic function 
A. The estimation of the concentration of pancreatic enzymes in 
vitro (quantitative ) 
“stimation in excreta 
(a) Trypsin in feces * 
(b) Diastase in feces 
(c) Lipase in urine * 
(d) Diastase in urine 
“stimation in gastric contents 
(a) Trypsin, diastase and lipase after an oil 
meal 
“stimation of enzymes in duodenal contents 
“stimation in blood 
(a) Diastase * 


(b) Lipase 
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B. The estimation of the concentration of pancreatic enzymes in 
VIVO 

Keratin coated capsules containing methylene blue 

Glutoid capsules of Sahli containing iodoform 

Nucleus test of Schmidt,’* and the modifications of 

and Kashiwado “ 






l. 
) 
? 

od. 





. Einhorn,” 





Descriptions of these various tests are found in the encyclopedic work 
of Weiss “ and in other publications.*” **** °° 

Of the above tests but few have proved to be of practical value. Steator- 
rhea, azotorrhea and creatorrhea occur in the presence of advanced diseas 








of the pancreas. In the presence of complete exclusion of pancreatic juice 
the nucleus test may still be positive. Of the various examinations of sub 
stances in the blood the most efficient “ is the test for lipase devised by 
Cherry and Crandall.*” In relation to lipase in the blood, it is of interest to 
note the work of Boldyreff.°* This investigator has concluded from experi 
mental observations that the external pancreatic secretion furnishes enzymes 
to the blood. Both Boldyreff ® and Oelgoetz ® attribute great importance: 
to this phenomenon. However, neither of these observers has given con 
sideration to the role played by the liver in destroying pancreatic enzymes 
reaching it in the portal blood, which phenomenon is discussed by Fischler." 
Ixamination of the pancreatic moiety of duodenal contents furnishes th 











most useful information concerning the functional state of the pancreas 
The reliability of such examinations depends (a) on the correct use of th 
duodenal tube, (b) on procedures which insure the collection of representa 
tive specimens of duodenal contents, (c) on the use of a stimulant which 
will uniformly cause secretion of pancreatic juice and (d) on analytical 
methods incorporating the necessary physiochemical principles. The pres 
ent author has developed a system of duodenal analysis ** which incorporates 
all these requirements. Sufficiently large numbers of normal and patho 
logical subjects have been studied to establish the status of this system. In 
brief the method consists of giving the duodenal tube with the subject in 
the fasting state, and verifying the position of the tip of the tube by fluoros 
copy. Cream or oleic acid is used to stimulate pancreatic secretion; and a 













specimen is then collected which is representative of the duodenal contents 
during the period of such stimulation. The specimen is analyzed for 
enzymic activities by the methods devised by the author; these incorporat 
the necessary physiochemical principles. Willstatter ** and also Ivy * hav 
developed reliable analytical physico-chemical methods for estimating en 
zymic activities. The status of the results obtained from the author's sys 
tem of duodenal analysis in relation to clinical diagnosis was established 
: by the study of large numbers of patients representing a considerable variety) 

of diseases. Results representative of those obtained in patients suffering 











from organic pancreatic affections are outlined in the following tables. 
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TABLE I\ 


Representative Duodenal Enzymic Concentrations in Pancreatic Disease 


Proteolytic Lipolytic Amylol 
non-protein N/10 glucos 
nitrogen NaOH 
meg. Cs. me. 


Subiect 


Normal 
controls 1.0 
4* 
9 
3% y 5 hronic pancreatitis 
: I 
* ; , ( ancer head of pancreas 


on ‘ Cancer of body and tail of pancrea 


2 
1 


* Laparotomy. 


The effects of pancreatic disease on the enzymic concentrations of 
duodenal contents, demonstrated by studies comparable to those outlined 
in table 4 together with those reported by other investigators “* may be 
summarized as follows: 

Extensive involvement of the pancreatic parenchyma, due to acute 
pancreatitis or less extensive pathologic lesions accompanying chronic pan 
creatitis, is associated with a decrease below the minimum normal limits 
of at least two of the three types of enzymic concentrations in the duo 
denal contents. It is possible that the diminution in enzymic concentra 
tions in some of these cases is due, in part, to obstruction to the flow of 
pancreatic secretion by the pathologic process, as well as to actual de 
struction of pancreatic parenchyma 

Cancer of the head of the pancreas produces a marked decrease in en 
zymic concentrations; although extensive carcinomatous involvement of 
the pancreas, not involving the head or the duct of Wirsung, does not 
demonstrably affect the enzymic concentrations of duodenal contents 

Slight involvement of the pancreatic parenchyma, when due to acutc 
pancreatitis or pancreatic cyst, does not affect the enzymic concentrations 
of the duodenal contents. 

The functional state of the pancreas, as reflected in changes in en- 
zymic concentrations in duodenal contents, was investigated * in patients 
suffering with diseases of the liver or gall-bladder. In chronic chole- 
cystitis, with or without gall stones, about 50 per cent of the cases showed 
slight abnormality in pancreatic enzymic function. This was most 
oiten expressed as a diminution in the concentration of lipase. The pres 
ence or absence of jaundice exerted no demonstrable influence on pan 
creatic function. Comparable evidence of pancreatic functional disturb 
ance was demonstrated in 95 per cent of the patients who had undergone 
cholecystectomy. Calculous obstruction of the ampulla of Vater will 
produce low enzymic concentrations. These findings have been verified 
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by others.“ Very abnormal enzymic concentrations were also found 
in acute cholecystitis. However, normal enzymic concentrations wert 
found in cancer of the bile ducts which did not involve the pancreatic 
ducts. Mild disturbance of pancreatic function was found in 70 per 
cent of patients with cirrhosis of the liver and in 50 per cent of patients 
with toxic jaundice. Only about 16 per cent of patients with uncomplicated 
duodenal ulcer gave evidence of mild pancreatic dysfunction. 

The combined study of the pancreatic and biliary moieties of duodenal 
contents has been found of value in differentiating between benign and 
malignant causes for jaundice and in localizing the site of the lesions. Th« 
important findings in such differentiation may be outlined as follows: 

Normal enzymic concentrations and no bile demonstrate that the lesion 
is in the biliary tract above the ampulla of Vater. If bile reappears after 
repeated instillation of magnesium sulphate solution into the duodenum it 
is highly probable that the obstruction of the biliary tract is of benign char- 
acter. The more concentrated the bile that is obtained, the more probably 
benign is the lesion. But if bile does not reappear, the chance that the 
lesion is benign is much more remote. 

Abnormal enzymic concentrations, with the initial presence of bile, espe 
cially if the bile is relatively concentrated, or if it reappears after intra 
duodenal instillation of magnesium sulphate solution, suggest benign ob- 
struction in the region of the ampulla of Vater. In such cases the reappear- 
ance of bile may be accompanied by increase in enzymic concentrations. 

Abnormal enzymic concentrations, when bile remains absent from th« 
duodenum in spite of repeated intraduodenal administration of magnesium 
sulphate, suggest cancer of the head of the pancreas. 

Duodenal contents grossly discolored with blood, with abnormal enzymic 
concentrations, and containing no bile denote cancer involving the head of 
the pancreas, common bile duct and wall of the duodenum. 
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By James M. Fauckner, M.D., F.A.C.P., and F. H. L. Taytor, Pu.D., 


Boston, Massa husetts 


INTRODUCTION 


THE conception that scurvy has an important relationship to infection 
is far from new. In fact, some of the earliest descriptions of scurvy bear 
witness to this relationship and account for the fact that scurvy was often 
considered an infectious disease. Ichthius, whose comments on scurvy 
were published in 1585,’ is referred to by James Lind * as follows: * [ech- 
thius seems to be the first who gave rise to the opinion of its being a contagi- 
ous or infectious lues. He was led into that mistake by observing whole 
monasteries who lived on the same diet, and in the same air, at once af- 
fected with it, especially after fevers; which no doubt might become infec- 
tious in close and confined apartments. He imagined, therefore, that a 
scurvy might in a manner be the crisis of a fever, which as such he deemed 
contagious.”” This relationship was more clearly recognized by Mayn 
waringe,® a century later, who wrote: “ That Feavers and Scurvy do com- 
mute and complicate, daily experience doth manifest to Learned Physicians, 
that are critical observators: and those intermitting Feavers, called Aques, 
which are looked upon and accounted by the vulgar and unknowing, as 
trivial slight diseases; and, as I have heard some say, An Ague in the 
Spring is as good as Physick: but they little consider what ruine these Agues 
bring to the best tempered bodies; what alteration and change they make in 
the mass of blood; seldom recovering its former state and purity, if they 
continue long and neglected: and at their cessation and departure you think 
all is done, the danger and the prejudice past, and you in statu quo prius; 
but now begins the Scurvy to act its part, slily and gradually to creep upon 
you, except by the advice of a skillful Physician, you raze out the vestigta 
of the former disease, characterized and impressed upon the Viscera for 
nutrition, by altenating their ferments from their genuine and primitiz 
natures, from which seminaries the Scurvy will spout forth 

“ Hereby you may perceive the succession and commutation of diseases, 
how one disease introduceth and is the preludium to another.” 

However faulty may have been the reasoning of the early commentators 
as to the fundamental cause of scurvy their observations on the effect of 
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infections in precipitating the disease have been repeatedly confirmed. Tim 
after time epidemics of scurvy have been seen to sweep through an inade 
quately fed populace on the heels of a contagious disease. As recently as 
1917 this phenomenon was reported from the prison camps of the Central 
Powers.* 

Of late years, improvement in the dietary of the poorer classes has been 
sufficient to make scurvy a relatively uncommon condition confined largely 
to infants, solitary living bachelors, alcoholics, and patients on certain rigid 
diets, such as for peptic ulcer. Even in individual cases, however, the in 
fluence of infection in unmasking a latent scurvy is often manifest. As 
Hess ° has remarked, “ Infection is the most important condition which may 
suddenly and precipitously induce scurvy.” 

The chemical isolation of vitamin C or ascorbic acid and the subsequent 
development of methods for its quantitation in plant and animal tissues 
have made it possible to study its metabolism in health and disease in a mor 
exact way than hitherto. Vitamin C is a powerful reducing agent and its 
ability to reduce 2.6 dichlorphenol-indophenol under suitably controlled con- 
ditions has been shown to be highly specific.” * With this dye vitamin C 
can be titrated directly in the urine or in the protein-free filtrate of blood 
serum or plasma. 

It has been observed that in normal individuals the blood serum level of 
ascorbic acid is between 0.7 and 2.5 mg. per 100 c.c., and even within thi 
normal range differences can ordinarily be accounted for by differences 11 
dietary intake of vitamin C.* Elimination of vitamin C from the diet has 
been observed to be followed by a gradual fall in the blood level of th 
vitamin until it reached a value as low as 0.2 mg. per 100 c.c.” 

The urinary excretion of vitamin C is in the normal healthy subject 
dependent upon the dietary intake.”.'""' Although observations on th 
serum level or urinary output of vitamin C in infection have been few and 
contradictory,'**' experimental evidence has been accumulating that ther 
is an increased demand for the vitamin in infection. Rinehart *’ has show: 
that this is the case in active rheumatoid arthritis and rheumatic fever, and 
Heinemann *! has confirmed this in other infectious diseases. However, 
studies of the vitamin C metabolism in a large series of cases with infectior 
are lacking. The purpose of the observations reported here was to seck 
evidence in regard to the effect of infection on the vitamin C metabolism b) 
estimating the blood ascorbic acid in a large group of hospital patients a1 
controls, and by “ balance” experiments in a few patients with infections 


METHODS 


The reduced ascorbic acid in the blood serum was determined by tl 
method of Taylor et al.** Repeated estimations have shown an accurac} 
of 0.2 mg. per 100 ml. of blood serum. The data presented were collected 
from 165 individuals representing a cross section of the hospital populatior 
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including, as controls, members of the staff and technicians, as well as pa- 
tients without infections. 

These individuals have been arbitrarily divided into four groups. 
Group I consists of individuals free from infection who had been on a diet 
containing some fresh fruit or green vegetables. Group II consists of 
patients with infections who had been on a diet containing some fresh fruit 
or green vegetables. Group III consists of patients free from infection who 
had been on diets lacking in fresh fruits and green vegetables. Group IV 
consists of patients with infections who had been on diets lacking in fresh 
fruits and green vegetables. 

The first group (‘‘ adequate ”’ vitamin C intake without infection) was 
composed of 43 individuals from all walks of life, the majority of whom 
were ward patients in the hospital. The average serum level of ascorbic 
acid in this group was 1.31 mg. per 100 c.c. with a range from 0.51 to 2.42 
mg. per 100 c.c. 

The second group (“ adequate’ vitamin C intake with infection) con- 
sists of 66 patients suffering from various infections such as lobar and 
hbronchopneumonia, acute upper respiratory infection, tonsillitis, rheumatic 
fever, acute gonorrheal arthritis, pyelitis, cystitis, pulmonary and pleural 
tuberculosis, bronchitis, lung abscess, malaria, acute catarrhal jaundice, 
staphylococcus abscesses, typhoid fever, streptococcus septicemia, and oste- 
omyelitis. No patient was included who did not exhibit either fever or 
leukocytosis. The average level of serum ascorbic acid in this group was 
0.64 mg. with a range from 0.10 to 1.19 mg. per 100 c.c. This is about 
one-half the average value found in the normal group. No correlation be 
tween the severity or etiology of the infection and the level of ascorbic acid 

the blood was noted except that all of the cases of uncomplicated pyelitis 
or cystitis, five in number, had normal values. In 10 cases of active rheu 
matic fever included in Group II the average value was 0.48 mg. per 100 
cc. with a range from 0.10 to 0.85 mg. per 100 c.c., essentially the same as 
for the group as a whole. 


The third group (“ inadequate” vitamin C intake without infection) 
consists of 27 patients. In these the average serum ascorbic acid value was 
0.48 mg. with a range from 0.11 to 1.26 mg. per 100 c.c 

The fourth group (“ inadequate ”’ vitamin C intake with infection) con- 


sists of 29 patients. In these the average value was 0.47 mg. of ascorbic 


— 


acid per 100 c.c. with a range of from 0.21 to 0.91 mg. per 100 c.c., essen 
tially the same as for Group III. (Figure 1.) 

Clinical signs of scurvy such as spongy, bleeding gums or spontaneous 
hemorrhages into the tissues were not observed in either Group I or Group 
Il but were noted in ten patients in Group III and three patients in Group IV. 
There was no significant difference in the serum level of ascorbic acid be 
tween the patients with scurvy and those with equally poor diets without 
scurvy. 
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On encountering these results the question arises, ‘“‘ Could they not be 
due to lessened intake of vitamin C from lack of appetite or defective ab- 
sorption associated with infectious disease?”’ In answer to this, it may be 
said that many of these patients were observed to be partaking of an ade- 
quate diet in the hospital, and in many the determination of serum ascorbic 
acid was done within a day or two of the onset of the disease before it would 
be expected that the effects of faulty absorption would become manifest. 

A study of the vitamin C balance was carried out in four individuals 
with chronic infections: two patients with pulmonary tuberculosis, one with 
rheumatic fever, and one with lung abscess. Inasmuch as the observations 
in all four yielded essentially the same results only one case will be described 
in detail. T. W. was an elderly man with advanced pulmonary tuberculosis, 
who weighed 50 kilograms. Previous to entry to the hospital he had been 
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Fic. 1. Average serum ascorbic acid and range of values in various conditions. 


on a diet containing raw fruit or cabbage several times a week. His clinical 
condition remained essentially unchanged throughout the course of the ob 
servations. During his stay in the hospital he was kept on a basal diet 
which contained no fresh fruit, tomato or cabbage; in other words, it was 


moderately low but not completely lacking in vitamin C. On admission th 
serum ascorbic acid was 0.30 mg. per 100 c.c. while the average total dail; 
excretion into the urine was 3 mg., a very low value. These figures showed 


no essential change over a control period of three weeks. During the suc 
ceeding 10 days he was given on separate occasions one intravenous dos 


and two oral doses of one gram each of ascorbic acid. These large singl 
doses of ascorbic acid were followed during the first 24 hours by an i1 

creased excretion of the vitamin in the urine amounting to 254 mg. after 
the intravenous injection, and 21 and 71 mg., respectively, after the oral 
administrations. During the second 24 hours on each occasion the urinary) 
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excretion fell to its previous low values. At the end of this period the 
plasma ascorbic acid had risen to 0.95 mg. per 100 c.c. He was then given 
500 mg. of ascorbic acid by mouth daily for four weeks. The response to 
this amount was shown by a prompt rise in the plasma ascorbic acid to 1.31 
mg. per 100 ¢.c., accompanied by a marked increase in the urinary excretion 


to from 200 to 300 mg. per day. Ascorbic acid administration was then 


discontinued for four weeks and there was a rapid fall in the plasma ascorbic 
acid to its preéxisting low level. At this point increasing doses of ascorbic 
acid were given by mouth beginning with 100 mg. per day for 13 days, then 
200 mg. per day for 17 days and finally 300 mg. per day. It was not until 
the latter dosage had been instituted for several days that the serum ascorbic 
acid level and the urinary excretion of the vitamin rose to normal values 


(figure 2). 
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Lrs¢ USSION 


The above experiment indicates that this patient who had active tuber- 
culosis required more than 200 mg. of ascorbic acid per day to keep his 
plasma level and urinary secretion of the vitamin at normal levels. This 
may be compared to the figures of van Eckelen ~* and of Heinemann “* who 
tound that the daily requirements of a normal adult weighing 70 kg. are 


about 60 mg. 
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SUMMARY 


The serum ascorbic acid has been estimated in a group of normal in 
dividuals, in patients with vitamin C deficiency, and in patients with infec 
tious diseases. 

The serum ascorbic acid levels in patients with infections are usually 
well below the values seen in normal individuals and often reach figures 
encountered in manifest clinical scurvy. 

The amount of vitamin C in the diet necessary to bring the serum level 
and the urinary output to normal values in the presence of infection is fat 
greater than the normal requirements. 

The effect of rheumatic fever on the vitamin C metabolism appears to 
be the same as that of other infectious diseases. 
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THE EFFECTS OF LARGE DOSES OF BENZEDRINE 
SULPHATE ON THE ALBINO RAT: FUNC- 
TIONAL AND TISSUE CHANGES * 


By WiLuiAM E. Euricu, M.D., and E. B. KrumBuHAar, M.D., Ph.D., 
F.A.C.P., Philadelphia, Pennsylvania 


Or the synthetic preparations of the epinephrine group, benzedrin 
(phenylisopropylamine) is in some respects more efficient than epinephrine 
and ephedrine, and also has additional therapeutic effects. As a sympathetic 
stimulant it produces mydriasis and piloerection ( Alles’; Prinzmetal and 
Bloomberg *; Myerson, Loman and Dameshek *). It raises both blood and 
spinal fluid pressure, the rise being maintained for a longer period than after 
injection of the other two drugs ( Alles '; Piness, Miller and Alles *; Hartung 
and Munch’*; Tainter°; Myerson, Loman and Dameshek*). Like thes« 
drugs, it increases the number of erythrocytes and leukocytes in the blood, 
and to a lesser extent the hemoglobin and the corpuscular volume ( Myerson, 
Loman and Dameshek*). Applied to the mucous membranes of the nose, 
Eustachian tube or middle ear, benzedrine has a marked decongesting effect 
( Bertolet °; Bryne °; Scarano *; Wood *). In addition, it has been found to 
diminish the sense of fatigue, to prevent sleep, and to be of therapeutic valu 
in the narcolepsies and allied conditions (Prinzmetal and Bloomberg’). 
Finally, it has been shown to lessen or abolish spastic manifestations of th 
gastrointestinal tract within a few minutes (Myerson and Ritvo ‘). 

Most of these studies have been on clinical material; those on animals 
were not continued over long periods and did not include postmortem studies 
which might throw light on possible toxic effects. 

It seemed desirable, therefore, to undertake studies on rats which would 
disclose signs of toxicity when benzedrine in hypertherapeutic amounts was 
given over long periods, and also establish the postmortem changes following 


lethal doses. 
METHODS 


For these experiments, 171 albino rats, weighing from 50 to 385 grams 
were used; 145 rats were injected subcutaneously with benzedrine sulphat« 
which had been dissolved in saline solution and sterilized by heat. Th 
amount of benzedrine given by single injections varied from 1 to 500 mg 
per kilo of rat weight. Injections, with but few exceptions, were made ot 
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the first, fourth and sixth days and thereafter daily—six days a week—in one 
group for one and one-half weeks, in another for three weeks, in another tor 
six weeks. Surviving rats were sacrificed and immediately autopsied 24 
hours after the last injection, except in the case of one lot that was used to 


study the effect of increasing doses. 
Of the remaining 26 rats, which served as controls, nine were injected 


with 0.5 to 2.0 c.c. of saline, while 17 received no injections. 

To estimate functional changes, we observed the general behavior of the 
rats, the weight curve, the blood picture, and the blow vd urea. The blo vd 
picture was determined from a drop of blood from an incision in the dorsal 
surface of the tail. To avoid a possible anemia from loss of blood, we made 
only two to four counts on each rat of the number of the red and white cells 
and differential counts, according to standard routine. The blood urea was 
determined from blood collected after the animals had been decapitated. For 
these determinations we are indebted to Dr. W. G. Karr, of this University, 
who used the method of Folin and Wu. 

For the morphological study, pieces of liver, kidneys, adrenals, heart, 
aorta, intestine, spleen, lungs and brain were fixed in alcohol, formalin and 
Zenker-formalin. The sections were stained with hematoxylin-eosin, Azur 
Il-eosin, Best’s carmine and Sudan III. In most instances stains for cal- 


cium and iron were also made. 
RESULTS 


1. Lethal Dose. The lethal dose was determined first, since it should 
also show toxic effects, if there were any, especially with high sublethal doses. 
The results of these studies are given in table 1. Since heavier (older) rats 


TABLE | 


Lethal Dose of Benzedrine in Different Weight Groups 


Weight 50 to 95 grams | Weicht 100 to 195 crams Weicht 210 to 385 grams 


Dosage 
1000 | Average Number dead after Average Number d afte Average Number dead after 
rams | No. of weight first fifth No. of weicht first fift No. of weight first fifth 


rats (grams injection rats (grams rats (grams injection 


0 13 140 
| 133 1*(25 268 0 

0 148 rT 2 2y(2t 5 316 2(40 

0 136 1til7 | 320 0 

0 9(29 J 243 26100 


0 

0 

1¢(17) 

1(25) 

2(50 

2(100) 2(100) 
2(100) 2(100) 


Figures in parentheses = percentage dead. 

* In this rat death was due to paratyphoid 

t In these rats the cause of death could not be ascertained, because thev were found to be 
eaten up or completely autolyzed. 
; t In one of these rats death was due to pneumonia, whereas the other apparently died from 
benzedrine. 
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regularly died from much smaller doses per kilo than lighter (younger ) ones, 
the results are presented in three groups: the first comprising animals weigh 
ing 50 to 95 grams; the second, 100 to 195 grams; and the third, 210 to 385 
grams. 

If we consider as the minimum lethal dose one which kills half or more 
of the animals injected, we find that for rats weighing 50 to 95 grams, this 
dose is about 200 mg. per kilo; for rats weighing 100 to 195 grams, 50 to 
60 per kilo; and for rats weighing 210 to 385 grams, 30 to 40 per kilo. Of 
the 10 rats which died with smaller doses, six could be examined histolog 
ically. Of these, one showed a heavy paratyphoid infection, and one an 
extensive purulent pneumonia, whereas the other four apparently died from 
benzedrine. 

In general, the rats died the more quickly the larger the dose given. 
This holds true for all three weight groups. 

The question why seven rats (excluding those that had complicating in- 
fections) died only after several injections cannot be answered with cer- 
tainty. But since four of them received the second injection three days 
after the first only, and the third two days after the second, and since these 
rats died only after they had received two to three daily injections, it might 
very well be that the drug was not eliminated completely during the 24 hours 
between the injections, or that they had not recovered completely before they 
were again injected. As far as we can learn, there is as yet no knowledge 
of the method and rate of elimination of the drug or of its destruction 
within the body. That its action lasted more than eight hours can be de 
duced from the fact that treated rats ate less the next night (12 to 24 hours 
after the injection) and that rats which received large doses frequently were 
found to be still excited 24 hours after the injection. 

As to tolerance, we have definite evidence that it was increased by re- 
peated injections, in animals which survived the first four or five. If we 
injected 20 to 150 mg. per kilo for four to 21 days and increased doses 
thereafter until the animals died, we found (table 2) that in most animals 
the dose had to be increased to 300 to 500 mg. per kilo to have a lethal effect 

In regard to the minimum lethal dose, our figures are considerably higher 
than the 25 mg. per kilo reported by Hartung and Munch ° for benzedrine 
hydrochloride. While there should be little difference in the action of equal 
doses of the two salts, 100 mg. of the hydrochloride being equivalent to 107 
mg. of the sulphate, the discrepancy may be explained by the different 
weights (ages) of the animals used. In our series only the third group 
consisted of adult or almost adult rats, while those of Hartung and Munch 
may all have been fully adult or even aged. 

2. General Behavior. As soon as 15 minutes after the first injection 
the rats began to run around excessively, to gnaw at the iron wires of their 
cages, and, when a dish of water was in the cage, to splash in it. ‘The pupils 
were very wide and with larger doses did not react to light. ‘The degre« 
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and the course of this excitement varied with the dose of benzedrine. Rats 
receiving 1 to 5 mg. per kilo of weight were not at all or moderately ex- 
cited after two to three hours, almost caim after four hours, and quite calm 
after six to seven hours; rats receiving 5 to 20 mg. were much excited after 
two and a half hours, moderately excited after four hours, and calm to mod- 
erately excited after six to seven hours; rats receiving 20 to 80 mg. were 
very much excited after two and a half to three hours and after four hours; 
and moderately to much excited after six to seven hours. Rats which re- 
ceived 30 mg. or more showed very queer movements; they ran backwards 
or in circles, even had difficulty in walking, often sat up on their hind legs, 
pawing the air and falling over backward. Many rats developed diarrhea 


rABLeE II 


Lethal Dose of Benzedrine if Applied Daily in Increasing Doses (27 Rats) 


Total 
i Tota k nd dead 
“ys —— Benzedrine mg./1000 grams ver kilk no. of hrs. alter 
Bes doses ast injectior 
18/1 75 10015), 150(1), 200(1), 30001 1150 . 1 
18/2 Xv) 100(5), 150(1), 200(1), 300(1), 400C1 1550 i) { 
18/3 80 =| 150(5), 200(1), 300(1), 400(1) 1650 S 1 
37 | 85 150(4), 200(1), 300(1) 1100 6 l 
21 90 30(5), 89(1), 100(1), 150(1), 200(1), 30001 980 10 ; 
22 95 40(5), 80(1), 100(1), 150(1), 200(1), 30011), 40001 1430 11 
8/5 110 20(21), 80(1), 100(1) 600 2 
20/6 110 35(4), 40(1), 50(1), 60(1), 8001 100(1), 150(1), 200(1), 30001 1120 12 
7/7 115 20(21), 60(1), 80(1), 100(1) 660 24 
20/9 115 35(4), 40(1), 50(1), 60(1), 80(1), 100(1), 150(1), 200(1), 300(1), 400(1), 500(1 1820 14 
20/8 115 40(4), 50(1), 60(1), 80(1), 1CO(1), 150(1), 200(1), 30001), 40001 1500 12 9 
8/7 120 20(21), 8@(1), 100{1) 600 2 $ 
8/3 120 20(21), 100(1) 520 29 | 
20/7 125 40(4), 50(1), 60(1), 80(1), 100(1), 150(1), 20(1), 300(1), 40001 1500 12 ) 
24 155 | 30(5), 100(2), 150(1), 200(1) 600 9 5 
17/5 | 165 30(5), 40(1), 50(1), 60(1), SO(1), 100(1 480 10 3-47 
17/6 165 | 30(5), 40(1), 50(1), 60(1), 8001 380 it) 7 
20/5 170 35(4), 40(1) 180 5 
20/1 | 185 35(4), 40(1), 50(1), 60(1), 80(1), 100(1), 150(1), 200(1), 300(1), 400(1 1520 13 
20/3 190 40(4), 50(1), 60(1), 80(1), 100(1), 150(1), 200(1), 300(1), 400(1), 500(1 2000 13 1; 
7/6 195 | 20(21), 60(1), 80(1), 100(1), 150(1), 200(1), 300(1), 400(1 1710 28 
16/5 210 =| 25(4), 30(1), 35(1), 40(1), 60(1), 80(1), 100(1), 150(1), 200(1), 300(1), 40001 1495 14 ) 
16/6 210 | 25(4), 30(1). 35(1), 40(1), 60(1), 80(1), 100(1), 150(1) 595 11 2 
21/3 | 290 30(4), 35(1), 40(1), 50(1), 60(1), 80(1), 100(1), 150(1), 200(1), 300(1) 1135 13 2 
21/2 | 310 25(4), 30(1), 35(1), 40(1), 50(1), 60(1), 80(2), 150(1), 200(1), 300(1), 400(1 1525 15 2 
16/3 | 320 30(4), 35(1), 40(1), 50(1), 60/1), 80(1), 100(1), 150(1), 200(1), 300(1 1135 13 6 
21/4 | 340 25(4), 30(1), 35(1), 40(1), 50(1), 60(1), 80(1), 100(1), 15001 645 12 6 
| | 


Figures in parentheses = number of injections given at each dosage level 


After repeated injections similar observations were made. After the 
third or fourth injection, it was also noted that the rats which received 30 
ing. or more fought a great deal. In two rats receiving 10 and 30 mg 
per day a very unusual phenomenon was observed: Three hours after the 
second injection they were found to gnaw their own thoracic skin 

After injections had been continued for more than one to two weeks, 
rats did not react as strongly as they did after the first injections: They 
were less excited; and for shorter periods. 

A rat about to die from benzedrine lay down and “ faded away.” Al 
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though the death of practically all the rats was observed, nothing approach- 
ing tremors or convulsions, as reported by Alles* for guinea-pigs, was ob 
served at any time. 

3. Weight. Of the 55 rats the weights of which have been followed, 


30 were discarded when found to be sick from spontaneous diseases. Ot 
the 25 remaining rats, 16 have been followed for three to six weeks. The 


weight curves of these rats are given in figures 1 to 3, together with normal 
weight curves, as given by Donaldson and Ferry.* Comparison shows that 
at first most rats stopped growing for three to four weeks, after which most 
of those receiving less than 20 mg. per day grew again, while those receiving 
higher doses failed to do so. It can also be seen that younger rats (figure 


1) did better than older ones (figure 2). 
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figure 1. 
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Weight changes and food intake of the remaining nine rats (four treated 
with benzedrine, and five controls) are given in table 3. They correspond 
to the previous figures. In addition, they show that the daily food intake, 
as measured by weighing the amount of food (Purina Dog Chow) given in 


the morning and left on the next morning, was conspicuously lowered in 


TABLE II] 


Changes of Weight and Food Intake During Nine Days of Treatment 


Average 
Original weight \verage daily 
No. of weight increase food intake 
rats (grams) Treatment per cent) grams) 
Control Grout 
2 75-100 None +51 
2 80-100 1 c.c. saline +58 17.5 
1 155 1 c.c. saline +16 
Benzedrine 
2 85-100 50-100 mg +16 13.7 
2 155-165 25 mg. + 3 ‘ 


the treated animals as compared with the controls. This finding indicates 
that decreased food intake is a factor in the inhibition of growth. 

4. Red and White Blood Cells. The changes in the number of erythro 
cytes and leukocytes in the blood have been followed in 36 treated and six 
control rats. In all instances the determinations were made 24 hours after 
the last injection. As 21 of the treated animals and four of the controls 
had to be excluded on account of the presence of spontaneous disease at 
autopsy, the counts on 15 treated and two control rats only were available. 
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The changes in the number of erythrocytes in our treated rats are pre 
sented in figure 4. For comparison, the normal increase in the number of 
erythrocytes (which in our rats amounted to 0.22 millions of erythrocytes 
per 10 grams of weight increase) has been given. We found that, with 
the exception of two rats which received 1 mg. benzedrine daily, all our 
rats responded with an erythrocytosis. Whereas in the rats receiving 2 to 
5 mg. of benzedrine daily this increase amounted to 40 per cent on the six- 
teenth day ; in those receiving 20 mg., it amounted to about 50 per cent after 
16 to 23 days, and in those receiving 40 to 80 mg. to 55 per cent, after 43 
days, i.e., on the last day of this experiment. 

The individual leukocyte counts were not as uniform as the erythrocyt: 
counts, and there were no distinct differences in the animals treated with 
different doses. On the average, at first both granulocytes and lymphocytes 
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l'ic. 4. The percentage changes in the number of erythrocytes after 2 to 5; 20; and 40 t 
80 mg. of benzedrine daily. An arrow shows when benzedrine dosage was started. 


rose considerably. After 16 days there was a marked preponderance ot! 
granulocytes, and after 23 days of lymphocytes. After 30 days, however, 
both granulocytes and lymphocytes had returned to normal in spite of the 
daily dosage being continued (figure 5). 

These findings correspond in general to those of M'yerson, Loman and 
Dameshek in men, as well as to those which have been obtained with epin« 
phrine and ephedrine in a variety of animals. As to the mechanism pro 
ducing these changes no new information was obtained. It may be men 
tioned that in a few animals tested the icterus index was normal. 

5. Blood Urea. The blood urea has been determined in 33 treated and 
five control rats, 28 to 29 hours after the last injection. In all the rats re 
ceiving 1 to 20 mg. of benzedrine daily for three or six weeks, or 30 to 200 
mg. for one and a half weeks (with the exception of three rats which had 
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an extensive spontaneous disease) the blood urea was found to be within 
normal limits: 17 to 26 mg. per cent (average 23 mg. per cent), as com- 
pared with 20 to 24 mg. per cent (average 23 mg. per cent) in our controls. 
In the four rats which received 40 to 80 mg. daily for three or six weeks it 
was found to amount to 34, 50, 52 and 70 + mg. per cent. Since two of 
these rats showed no spontaneous disease whatsoever, and another had one 
tapeworm only, it may be assumed that in these animals the rise in blood urea 


was due to the injections. 
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6. Gross Pathology. In the animals which were killed by the benze- 
drine, various lesions were found. Frequent changes were: Marked and 
sharply delimited constrictions of the small intestine; air and fluid in stomach 
and intestine; congestion of the liver; either contraction or congestion of 
the spleen, and subpleural hemorrhages in the lungs. As the changes in 
the amount of blood in spleen and liver appear to be of special interest, we 
have tried to analyze them (table 4). Correlating these changes with the 
time which elapsed between injection and death, we find that the congestion 
of the liver was most marked in the animals which died after two hours, 
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TABLE IV 


Amount of Blood in Liver and Spleen in Rats Which Died from Benzedrine, as Compared with 
the Time the Rats Survived 


No. of rats showing different amounts 
of blood in: 





| 
' —— - 
Died hrs. ' | Average dose | Average 
me de No. of : ; fir — 
after last nee | of benzedrine | weight | Liver Spleen 
injection : (mg.) | (grams) 
i 7 
Di : 
| Normal | Slight (sreat Decr. | Normal | Inc1 
incr. | incr, 
10 | 0 112.5 | 10 0 0 9 | 0 
}—1 4 300 124 1 2 I 2 0 1 2 
13-2 7 179 121 0 0 7 } 2 l 
3-5 13 | 167 130 0 - 6 6 i | 6 
6-24 3 S7 155 1 1 1 1 1 |} 1 


less marked after three to five hours, and less marked still after six to 24 
hours; whereas the changes in the spleen showed no relationship to the tim« 
of death after injection. However, comparison with the dosage of benze 
drine (table 5) shows that most of the animals which received 30 to 100 
mg. had congested spleens, and those which received 150 to 400 mg. con 
tracted spleens, whereas the livers showed no relationship. From these find 
ings we may conclude that the contraction of the spleen was due to the action 


TABLE V 


Amount of Blood in Liver and Spleen (Percentage Incidence) in Rats Which Died from 
Benzedrine, as Compared with the Dose Given 


Amount of Blood in: 
| 


| 
Dose of | Ni | Average | Died hrs. after | 





benzedrine | : Ag weight | last injection Spleen Liver 
(mg.) | “| (grams) | (average) 
| 
| | | ight| Great 
Decr. | Normal |} Incr. | Normal Slight on 
incr. | inct 
4 
0 10 12.5 10* go 0) 100 0 0) 
30-100 | 12 isa 4.4-5.6 25 17 58 8 42 50 
150-400 | 15 115 2.5 67 3 20 7 27 66 


* Percentage of rats. 


of benzedrine, whereas the congestion of the liver and spleen was merely a 
sign of the circulatory insufficiency that existed just before death. Th 
fact that the spleens of the rats which received smaller doses of benzedrin 
were congested in most cases may be explained by the assumption that in 
these animals the effect of circulatory failure was greater than that of th 
benzedrine, whereas in the animals with larger doses the effect of the drug 
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As the surviving animals which were killed 24 hours after 


predominated. 
» the treatment, they are 


the last injection showed no lesions attributable t 
omitted here. 

7. Histology. A. Necroses. With the exception of 11 rats which were 
eaten up or in an advanced state of autolysis, all rats were carefully exam- 
ined histologically. In no instance, not even in animals which for six weeks 
received 40 to 80 mg. of benzedrine daily, were we able to find areas of 
degeneration, necroses or calcification in the myocardium, in the arteries or 
in the muscular coat of the intestine, as described in chronic adrenalism 
(Petri’). Nor did we find any “ parenchymatous degeneration ”’ of the 
kidneys as described by Chen'® after administration of ephedrine. Many 
slides, to be sure, showed vacuolization of the tubular epithelial cells when 
fixed in alcohol and stained with hematoxylin-eosin, or a fibrinoid granula- 
tion of these cells when fixed in Zenker-formalin and stained with Azur IT. 
Although this observation is of interest pathologically and, as far 
know, has not been previously reported, it is not relevant to the present 


as we 


study, as it was obviously dependent upon spontaneous diseases of the rats, 


especially upon paratyphoid and purulent infections (see table 6) 


TABLE VI 
Tubular Degeneration of Kidneys as Compared with Benzedrine Injections and Spontaneous 
Disease 
lubular degeneration 
No. of 
inimals 
0 
Controls (healthy) 5 9 2 3 l 
Benzedrine (healthy) 
1— 25 mg. 13 11 1 0 1 
30— 50 gm. 15 13 l l 0 
60-100 mg. 11 11 0 0 0 
150-400 mg. 13 13 0 0 0 
Parat yphoid 
Mild 12 5 6 1 0 
Medium v) 0 2? 6 1 
Heavy 10 0 1 2 7 
Purulent bronchopneumonia, appendicitis, middle 
7 3 1 2 1 


ear infection, etc. 


The only changes which could be connected with the benzedrine injec- 
tions were necroses in liver, spleen and kidneys, and changes in the sugar 
and fat depots. Necroses in liver, spleen and kidneys were found only in 
rats which died from benzedrine. Rats which survived the injections never 
lf we compare the occur- 


showed any necroses or scars when killed later 
we find that only 


rence of necroses with the dosage of benzedrine (table 7 ) 
those rats which died from 30 to 100 mg. of benzedrine per kilo exhibited 


necroses, whereas those which received higher doses did not. <A similar 
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TABLE VII 


Liver Necroses as Compared with the Dose of Benzedrine Given (Single Doses) 














Dese of Liver necroses 
benzedrine No. of rats ‘ — 
(mg.) ' | | ; ; 
None Slight Medium Extensive 

30- 40 9 1 | 2 5 
50— 60 11 2 3 4 2 
80-100 6 2 2 1 1 
150—200 5 5 0 0 0 
200—400 6 6 0 0 0 





result was obtained when the animals were treated with increasing doses 
(table 8). As to the cause of this phenomenon we have no explanation at 
present. 
TasLe VIII 
Liver Necroses as Compared with the Dose of Benzedrine Given (Increasing Doses) 








Highest dose | Liver necroses 

of benzedrine No. of rats | ee eee 

iven (mg. 

4 me | | None Slight Medium Extensive 
40- 80 2 | 0 0 1 4 
100-150 7 | i 3 ; 
200—400 18 18 0 | 0 0 





B. Carbohydrate and Fat Changes. Changes in the sugar and fat de- 
pots on the other hand were found in both groups of rats. If rats, after 
one and a half weeks of treatment, were killed by ether one day after the 
last injection, and if they had no spontaneous diseases, the glycogen content 
of the liver as well as of the para-aortal, para-renal, para-adrenal and 
mesenteric fat tissue, as seen by Best’s carmine stain, was found to be in- 
creased in those rats receiving more than 25 mg.; whereas the fat content 
of these organs was found in Sudan III stained slides to be decreased (table 
9). Similar results were obtained by a chemical analysis for which we 
are indebted to Dr. Evans of the Cox Institute (table 10). Since fat tissue 
could not be obtained in an amount large enough to permit such an analysis, 
this was not studied. Instead, the heart glycogen was determined; this, 
however, appeared to be within the normal limits (table 10). 

In the rats killed after three or six weeks of treatment the glycogen 
could not be determined correctly, because the time between decapitation and 
fixation of tissues was long enough to have permitted loss of glycogen. 
The fat, however, could be estimated, since its values do not change as 
quickly after death as those of glycogen. The results of this estimation 
are in accord with the findings after one and one-half weeks (table 11) 
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raBLe IX 


Changes in Glycogen and Fat after One and a Half Weeks of Treatment with Benzedrine 


( rhe ogen 


Liver Fat tissue 
Treatment _ of 
pie ig or re lig Gre: 
— Slight} Mod. | Great None | >light Mod reat 
amt imt amt amt. amt amit 
Controls 
None 15 1 3 7 } 12 2 1 0 
Saline 3 0 1 2 0 3 0 0 0 
Benzedrine mg. 
2 1 0 1 0 0 | 0 0 0 
25 3 0 0 3 0 1 2 0 0 
30-50 9 0 0 3 6 1 3 2 3 
60-100 6 0 0 2 3 1 1 2 2 
150-200 2 0 0 0 2? 1 1 0 0 
Fat 
Contols 
None 13 1 2 { ( 0 0 2 11 
Saline 
Benzedrine mg. 
2 1 0 0 1 0 0 0 0 1 
25 1 0 0 1 0 0 0 0 1 
30-50 s } } 0 0 0 0 j } 
60—100 5 4 1 0 0 0 0 j ] 
150-200 2? 2 0 0 0 0 0 2 0 
TABLE X 


Changes in Glycogen and Fat after One and a Half Weeks of Treatment with Benzedrine 


(Chemical Analysis) 


Glycogen per cent 


Weight Fat per 


Treatment Rat No. 
gm cent live: 
Liver Heart 
\verage (6 Controls, Dr. Evans) 2.08 0.414 
Qur controls 
None 15/2 125 1.37 0.424 3.87 
55 15/4 ) 1.60 0.437 
Saline 15/1 3 1.47 0.386 3.35 
“ 15/3 155 2.48 0.399 3.85 
15/5 180 2.20 0.382 
Average 146 1.87 0.403 3.69 
Benzedrine 
100 mg. 14/1 95 2.84 0.258 2.65 
a 14/4 120 2.63 0.325 3.02 
>. as 14/5 160 2.19 0.495 2.95 
_ 14/6 170 3.02 0.700 
136 2.67 0.445 2.87 


Average 
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TABLE XI 
Changes in Fat after Three and Six Weeks of Treatment with Benzedrine 


| Liver Fat tissue 
| 
| 
Treatment —_ <4 _— Lage, 
” | None | Slight | Mod. |Great| .,.,. | Slight | Mod. | Great 
* , amt. | amt. | amt. | © amt. | amt. | amt. 
Controls 
None ss tf 4 2 4 6 0 0 2 11 
Saline 2 0 0 1 1 0 0 0 2 
Benzedrine mg. 
5 6 1 1 2 2 0 0 3 3 
10—20 5 1 3 1 ) 0 0 2 3 
40-80 3 3 0 0 0 0 3 0 


In addition, they seem to indicate, that after three or six weeks’ treatment 
the decrease in fat is more pronounced still, and that it is apparent already 
in animals which received less than 25 mg. of benzedrine per day. 

In the rats dying after one or two injections of benzedrine, no glycogen 
was found in liver or fat tissue; if the animals died after six to 11 increasing 
doses, however, invariably an increase in glycogen was noted. ‘The fat 
content of the liver was not changed in the first group, whereas in the latter 
group we found no fat whatsoever in the liver and a markedly decreased 
amount in the fat tissue. 

Concerning the significance of these findings, it may be mentioned that 
after epinephrine the liver glycogen is also first decreased and then increased 
(Cori*'). As to the mechanism involved in these changes we have no new 
suggestions to offer. 


COMMENT 


The question whether benzedrine if given in large doses has toxic effects 
or not is difficult to answer. We have found that in experimental doses 
(which it should be remembered are from five to several hundred times th« 
human therapeutic dose) it may cause excitement, diarrhea, mydriasis, tran 
sient inhibition of weight increase in young rats, erythrocytosis, leukocytosis 
and changes in the glycogen-fat content of liver and fat tissue. Most of 
these changes were temporary, some for hours only (excitement, mydriasis, 
diarrhea), some for weeks (erythrocytosis, leukocytosis, inhibition of weight 
increase). The changes in the glycogen-fat content of liver and fat tissu 
appeared to be permanent during the time that benzedrine was given. 

It was also found that the lethal dose was proportionately higher for 
small (young) rats than for large (old) ones, and that large doses caused 
more marked and longer lasting changes in both large and small rats than 
did small ones. For instance, most of the animals receiving 25 mg. ot 


benzedrine or more were much more affected than those receiving smalle: 
doses; they were the only ones which showed: (1) queer body movements 
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after each injection; (2) a definite increase in glycogen and a definite de- 
crease in fat in liver and fat tissue; (3) a persisting failure to increase in 
weight, and (4) a persisting increase in the number of erythrocytes in the 
blood. 

Whether or not these changes should be looked upon as toxic, appears 
to be a matter of definition; for if we should call those doses toxic which 
merely produce transient, undesirable functional variations, then such rela- 
tively small doses as 2 to 5 mg. of benzedrine per kilo would be regarded as 
toxic. But if we regard as toxic only those doses which produce actual 
lesions, i.e., pathologic tissue changes, then the toxic dose appears to be 
practically the same as the lethal dose. This in rats under 100 gm. weight 
was found to be about 200 mg. per kilo; in rats of 100 to 195 gm., 50 to 60 
mg.; and in rats over 200 gm., 30 to 35 mg 

The evidence is clear cut that smaller (younger) rats are more resistant 
to equivalent doses of benzedrine than larger ones. The reason for this, 
however, is quite obscure to us, especially as we know of no studies that 
demonstrate the fate of benzedrine in the body. Whether the younger ani- 


mal can break down or excrete the substance more rapidly or completely 
than the older, or whether the younger tissues are intrinsically more re 
sistant to the drug, or the circulation more efficient in the young, are ques 


tions that remain unanswered. 
SUMMARY 


The functional and structural changes produced by the subcutaneous 
injection of benzedrine sulphate into rats were studied in widely varying 
doses over varying periods. One hundred and seventy-one albino rats, 
weighing from 50 to 385 gm., were used. One hundred and forty-five 
were injected subcutaneously with doses of 1 to 500 mg. per kilo from 1% 
to 6 weeks. 

The minimum lethal dose decreased with the weight (age) of the rats. 
In animals of 50 to 95 gm. it amounted to 200 mg.; in rats of 100 to 195 
gm., to 50 to 60 mg.; in rats of 210 to 385 gm., to 30 to 35 gm. per kilo. 
After repeated injections an increased tolerance was noted. 

If 2 to 5 mg. or more were given, the rats showed excitement, diarrhea, 
mydriasis, transient inhibition of weight increase, erythrocytosis, leukocy 
tosis and so on. With 25 mg. and more they showed an increase in gly- 
cogen and a decrease in fat in liver and fat tissue 

In rats which died from the drug, frequent changes were: Constrictions 
of the small intestines; congestion of the liver; either marked constriction 
or congestion of the spleen and subpleural hemorrhages in the lungs. Rats 
which died from 30 to 100 mg. of benzedrine showed necroses in liver, 
spleen and kidneys, whereas those which died from higher doses did not. 
lesions in the myocardium, arterial or intestinal walls, such as observed in 
chronic adrenalinism, were not found. Rats killed after recovery from non- 
lethal doses showed no detectable lesions. 
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CONCLUSIONS 


The minimum lethal dose of benzedrine sulphate given subcutaneously to 
rats is from a hundred to a thousand times per kilo the usual therapeutic 
dose given man orally. 

The greatest non-toxic dose, i.e., that which fails to produce transient 
variations, appears to be from 2 to 5 mg. per kilo, in other words about 10 
to 50 times per kilo the usual human therapeutic dose. 

The failure of repeated sublethal doses to produce detectable lesions in 
rats indicates that there should be a considerable margin of safety in the 


proper therapeutic use of the drug. 
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GLOSSOPHARYNGEAL NEURALGIA DUE TO AN IMPACTED 
WISDOM TOOTH * 


By Davin RiesmMan, M.D., Se.D., F.A.C.P., Philadelphia, Pennsylvania 


IN a recent article Hoover and Poppen ' call renewed attention to tic doulou 


reaux involving the glossopharyngeal nerve. They report two cases of thei 
own and collect a number of others recorded in the literature. The pain is of 


the same nature as that of tic douloureaux except that it is located at the base of 
the tongue and in the back of the throat instead of in the face. 

Medical treatment is not very effective—it consists chiefly of the inhalations 
of from 15 to 30 drops of trichlorethylene three or four times a day. Such 
treatment frequently stops the pain but does not in any sense bring about a cure. 
In a number of cases, including one of Hoover and Poppen’s, surgical treatment 
has been employed. In their opinion intracranial section of the ninth nerve in 
the posterior fossa, a formidable operation, is the procedure of choice. 

I want to call attention to a cause of glossopharyngeal neuralgia which should 
it exist renders such an operation entirely unnecessary, nothing more being re- 
quired than the extraction of an impacted wisdom tooth. 


The first case concerns a man about 50 years of age who began to have violent 
pains in the throat on eating and speaking. He was obliged to lecture frequently) 
and sometimes while lecturing he would be seized with such a spasm of pain that he 
thought he would become delirious. The pain would not last long but while it lasted 
the patient had to hold on to something for fear of falling in a faint. The pain was 
felt in the back of the throat, in the tonsillar region, and at the base of the tongue 

never in the teeth. Throat specialists told him he had gout and ordered salicylates 
and iodides, but the treatment had not the slightest effect.. A dentist declared the teeth 
normal except for an impacted wisdom tooth. Thinking that this tooth might be 
responsible for the frightful neuralgia, | insisted that the tooth be removed. It was 
extracted with difficulty by the late Dr. Matthew Cryer, but from that time on the 
man has been entirely free from pain. ‘The tooth itself was healthy 

The second patient was a man of 48 years who while in good health was sud 
denly seized with agonizing pain in the throat which unlike the pain in the first case 
was not paroxysmal but was more or less constant. For 10 days he had hardly had 
any sleep despite a variety of strong sedatives. A dentist had declared his teeth to 
he normal. The case was so similar to the other that I suspected an impacted wisdom 
tooth. The roentgen-ray films showed such a tooth. It was extracted and the pain 
disappeared immediately and never returned. Neither of the two patients had any 
toothache or connected the pain with his teeth 


On the basis of these two impressive experiences I would advise search for 
impacted wisdom tooth in cases of glossopharyngeal neuralgia and if one is 
* Received for publication January 22, 1937 
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found, that it be extracted, regardless of a dentist’s opinion to the contrary, 
before resorting to more radical measures. 
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MAJOR PSYCHOSIS IN UNDULANT FEVER* 
By Frep E. Ancie, M.D., and W. H. Atere, M.D., Kansas City, Kansas 


MENTAL symptoms have frequently been observed during the course of 
undulant fever. Ina study of 154 cases, we have encountered only one major 
psychosis. We found no reference to this condition as a complication of un 
dulant fever in the American literature. Nouvilas' reported four cases from 
the Asylum of Navarre; Roger? collected 15 cases from the literature and 
In a series of 2( JO cases, Cantaloube reported cle 





reported three of his own. 
lirium in 12 and mental confusion in ten. 


CASE REPOR1 


T. H., a white male business college student, aged 23, was admitted to the ho 
pital January 8, 1936, in a state of violent catatonic excitement. 

His illness had begun December 20, 1935, with a sore throat, chilly sensations, 
fever of 102° F., sweating, stiffness and soreness in the back of the neck lwo weeks 
later, as he continued to have fever from 100° F. to 101° F. and drenching sweats 
he was sent to a hospital where it was found that his blood serum agglutinated 2) 
abortus in a dilution of 1:640. It was learned that he had been a habitual drinke: 
of raw milk. His condition was diagnosed as undulant fever. After a short period 
of observation he was sent home. January 6, he was despondent, irritable, and, at 
times, mildly delirious. On this date he was given 0.25 c.c. of Br. abortus vaccine 
This was followed in a few hours by increased fever, chills, and a 
The reaction subsided promptly but recurred the next day 
He was mildly confused whet 


intramuscularly. 
more severe delirium. 
following the administration of 0.5 c.c. of the vaccine. 
seen in consultation January 8. It was decided that he should be sent to the hospital 
for observation. When the ambulance came for him, he became very excited 
negativistic and violent. 

The family history was entirely negative for mental disturbance. 

He had never had a severe illness. He was intelligent and had never shown 
any psychopathic tendency. 

Examination: He was six feet one inch tall and weighed 190 pounds. H 
axillary temperature was 103° F. and his pulse rate was 120 per minute. Detailed 
physical examination was impossible on admission because of his violent activity but 
after large doses of sedatives, he became quiet enough to permit completion of tI 
examination which revealed nothing but a moderate pharyngitis and a dry swolle 
tongue. 

Laboratory examination: Hemoglobin 84 per cent (Sahli); red blood cells 
5,700,000; white blood cells 8,150 with 63 per cent neutrophiles, 34 per cent | yh 


iyi] 
cytes, and 3 per cent eosinophiles. Che serum agglutinated Br. abortus in a dilutior 
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of 1:1280. Blood Wassermann and Kahn t 
gravity 1.009; albumin, negative; sugar 


or casts. 


St wee k 


He was very ill; during the f 


minute and his rectal temperature from 104° to 105.8° F 


that he became dehydrated in spite of an incre 
istration of fluids. 


While the fever was at its height a mi 


lhe temperature reached its peak January 14, after 


| ‘ 


end of the second week it was only 99.6° to 100 
findings at this time. No specific therapy w 
hospital. 

A lumbar puncture was made January 11, 
fluid; 18 cm. of water pressure; no block; cell ce 
sermann negative and no decolorization of gold 
day was negative a week later. The intradern 
the first week was strongly positive. At the et 
titer was still 1: 1280. 

During the first two weeks, his mental st 
to stupor. He had to be 
violently hyperactive and very noisy 


restrained constantl 


to which he responded with obscene accusations 


negative 


heh | 
The latter part of the first week 
with rales in the right hilus region and base. Tl 


} + + 
qa intenti 


He had botl 


absurd transient delusions, usually of a grandi 


complete for time and space and partial for perso 
He ate very little but took fluid 


tivistic, and mute. 
in bed. Sedatives had little effect and he slept 
twenty-four. 


After the second week, he was less agitated 
changed otherwise. The insomnia persisted. | 
perature again increased to 104° F. and was act 


the temperature subsided to normal in a tew days 


this time there was little evidence of toxemia He 


had lost more than 40 pounds during his illnes 
revealed no evidence of any focal lesion of tl 
became quieter and more tractable and was re 
latter part of March, he was allowed to be up in |! 
to go to the bathroom. He continued to be 
very destructive to his clothing and bedding and 
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Specific 


icroscopic examination, no cells 


lse ranged from 120 to 150 per 
He perspired so protusely 
| | | 


1 


d oral intake and parenteral admin 


k he developed a productive cough 


ese signs disappeared in a few days. 


mn tremor of the hands was present 


gradually and by the 


which it fell 


There were no abnormal physical 


ttempted after admission to the 
wit the follow Ing findit os Clear 
nt 1; no increase in globulin; Was- 
olutions slood cultured the same 
») tbortus vaccine applied 


1 41 


he econd week the agglutination 

ied trom catatonic excitement 
he excited periods, he was 
and auditory hallucinations 


it hnreats i here were also 


Ose characte Disorientation Was 


At times he was rigid, 
well He urinated and 


nega 
de fecated 


less than five ours in each 


eldom rigid or mute but was un 


week hi tem 


he tourth 


} v increased agitation but 
the agitation decreased. From 
in slept fairly well He 


Repeated neurological examinations 
rain pinal cord. Gradually, he 
eased trom restraints. During the 
s room when supervised and allowed 
€ ctive and hallucinated He was 


April 9, he was transferred to the State Hos} 
Chere, he was given a therapeutic course of malari 


he early part of May, his mental condition c 
June 15, apparently normal. 


a an empirical procedure 


ital for the Insane at Osawattomie. 


From 


d up rapidly and he was dismissed 


Since his return he has been seen frequent! [here has been no psychotic 
tendency. He has regained his normal weight trength. For a time he continued 
lis studies in the business college and reported 1 il progress. At present he is 

orking in a packing plant. So far there has been no indication of a return of his 


undulant fever. September 21, 1936, his agglut 


irtial and the opsono-phagocytic reaction marked 


Vote: T. H. was contacted May 1, and four 
ere has been no return of his mental sy 


mptoms 


Although the early 
lministration of the vaccine, they developed 


Comment. symptoms 


10 complete, 1: 40 


svchosis had preceded the 


following its 


1¢ nore 


rapidly 
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use. The symptoms of general intoxication, likewise, were greatly intensified. 
We were so impressed by this fact that we considered it unwise to continue the 
vaccine therapy. The presence of a psychosis, we believed, should be added to 
the list of contra-indications to the use of vaccine already reported.* 

The mental symptoms which occur as a result of a toxic or infectious state 
may develop into typical psychiatric patterns.” Such a case was reported by 
Nouvilas? in which the admission diagnosis was schizophrenia, but before thi 
patient left the hospital the diagnosis was revised to acute infectious psychosis. 
Our case has many features of catatonic schizophrenia, but due to the rapid 
evolution with complete recovery and the absence of any previous abnormal 
mental trends, we believe the condition was an acute psychosis due to intoxica 
tion from undulant fever. The persistence of the psychosis after the physical 
signs of intoxication had disappeared is, of course, not unusual in toxic psychosis. 

According to Roger® the appearance of psychic disturbances in undulant 
fever has an unfavorable prognostic significance ; 10 of the cases which he col 
lected from the literature died. 
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PROTAMINE INSULIN AS A CONTRIBUTING FACTOR IN THE 
DEATH OF A DIABETIC PATIENT WITH CEREBRAL 
ARTERIOSCLEROSIS * 






By Janvier W. Linpsay, M.D., F.A.C.P., E. CLARENCE Rice, M.D., F.A.C.7., 
Maurice A. SELINGER, M.D., and K. HAMMoND Misa, M.D., 
Washington, D.C. 












PROTAMINE insulin was first used in the United States during 1935 by 
Root,’ Joslin * and their associates and since then its use has been extended to 
diabetic patients in other parts of the country under the direction of physicians 
with considerable experience in the treatment of diabetes mellitus. The num 
ber under treatment at present in the United States 1s probably about 3,000 









persons. 

3y means of its use it has been possible to convert the severe diabetes of a 
number of patients not easily controlled by the simpler or regular insulin to ; 
relatively mild form due to the prolonged action of the new insulin which often 
eliminates the sudden and wide excursions of the blood sugar, replacing thes 
with a flatter type of curve. Various other advantages accruing to the patient 
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from its uses, such as the reduction in the daily number of injections, the elim 
ination of insulin reactions or the lessening of their severity when hypoglycemia 
was present, have been observed as compared with the results obtained and 
effects noted, from the previous use of regular or simpler insulin. 

Joslin? cautioned against the possible dangers from hypoglycemia, espe 
cially if two doses of protamine insulin were used. We have used protamine 
insulin 7 since January 1936, in the treatment of over 30 patients and at all times 
have kept in mind its possible dangers. It is because of a fatality occurring 
during the treatment of one of our diabetic patients with protamine insulin and 
because of the possibility that the initial coma, which ended in death, was due to 
prolonged and extreme hypoglycemia resulting from the long action and cumu 
lative effect of the new insulin, that we present the following case report. 


CASE REPORT 


The patient, an unmarried white female, a clerk, developed diabetes mellitus at 
the age of 44, during the latter part of 1931. Since the onset she had lost 71 pounds 
(32.3 kg.) when first seen in the diabetic clinic on August 26, 1933, had been treated 
by dietary restriction alone. Subsequent to this a sister developed diabetes following 
the removal of a goiter and died in coma, and a brother was found by other physicians 
to have a glycosuria. 

At the time of her initial treatment by us she gave no evidence of arteriosclerosis 
and the only findings of note were evident anemia and a fibroid uterus. Blood pres- 
sure averaged 120 systolic and 80 diastolic. The Wassermann and Kahn tests were 
negative. Following a three week period of unsuccessful dietary treatment she was 
given standard insulin in increasing doses. Ona diet of carbohydrate 90 gm., protein 
54 gm. and fat 78 gm., she required 4 doses of insulin averaging 18-12-15 


I 
-7 


units 
daily. Occasional insulin reactions were experienced. Following a period of hos- 
pitalization her diabetes was better controlled on carbohydrate 80 g¢m., protein 43 gm., 
and 72 gm. of fat with insulin in doses of 16-8-12-11 units per day. In May 1934, 
her basal metabolic rate was minus 5 per cent. Her electrocardiogram showed com 
plexes of low amplitude, with T,, nearly isoelectric. Her weight had increased from 
134 pounds (60.9 kg.) to 172 (78.2 kg.). In August 1934, because of the hours of 
her employment her insulin dosage was 22-14-0-12. From this time until April 1936, 
her diabetes was never satisfactorily controlled, post-prandial blood sugars varying 
between 244 and 400 mg. In October 1934, she became comatose at night during an 
insulin reaction, the incident being preceded by a severe diarrhea 

On April 1, 1936, on a diet of carbohydrate 110 gm., protein 50 gm., and fat 
61 gm., she excreted 64 gm. of dextrose during the 24 hours. Protamine insulin was 
started on April 4, 1936, with immediate improvement in the control of the patient’s 
diabetes. Subsequent treatment with the new insulin changed the diabetes from 
evere to relatively mild on the basis of ease of control. A synopsis of treatment is 
given in table 1. 

Throughout the treatment of the patient considerable difficulty was experienced 
by the staff of the diabetic clinic in maintaining proper contact. Due to her reduced 
financial status she rarely felt able to take sick leave to attend the clinic oftener than 
every two weeks. Although she was able to come to the hospital laboratory for blood 
examinations on Sundays and after work, those attending her were rarely able to 
meet her at these times. Instructions were often given by letter. During the latter 
part of August 1936, when notes from the patient stated that she was having insulin 


7 Supplied by Eli Lilly & Co., Inc., Indianapolis, Ind 








1894 J. w. LINDSAY, E. C. RICE, M. A. SELINGER AND K. H. MISH 


TABLE | 
Insulin Urine 
| Blood 
Wate Sugar inte 
Date py Mg. Time 24 hr. 3 Remark 
| per | Regular Protamine Dex- | = = - 
|100 c.c. Units Units trose| £& = a pg 
| | Gm. - Z. v= = 
3/31/36} 165 | 400 | Fasting 22-0-13-5 =40 3-4 3 3 Insulin prota- 
| | mine started 
4/12/36 169 | 22-0-13-5 =40 64.0 3+ 3 , 
4/14/36} 169 | 20-0-15-0 =35 | 8-0- 6-0=14 3+ 3 3 
4/17/36| 169 | 222 3:00 p.m. | 15-0-13-0 =28 8-0- 6-0=14 0 1+ 3 
4/18/36 | | 250 Fasting 15-0-13-0 =28 | 8-0- 6-0=14 0 $+) 1-4 
5/12/36 172 | 166 3:00 p.m. | 12-0-14-0 =26 12-0- 6-0=18 | 26.4 | 0 3+) 0 
5/17/36 | 235 Fasting 10-0-13-0 =23 | 14-0- 6-0=20 0 2 1 | Some evidence of 
| hypoglycemia 
| before lunch 
5/31/36 174 100 11:00 a.m 6-0-14-0 =20 18-0- 8-0 =26 0 3+ 1+ 
6/ 7/36 174 | 6-0-14-0 =20 18-0- 8-0 =26 16.4 0 3+ 1+ 
6/ 9/36| 174 | 250 3:00 p.m 6-0-14-0 =20 | 18-0- 8-0 =26 0 2 1+ 
6/16/36 | 174 | 6-0-10-0 =16 | 22-0-12-0 =34 0 3+/ 14 
6/23/36| 176 | 300 3:00 p.m 0-0-12-0 = 12 30-0- 10-0 =40 0 3+): 0 
7/12/36 173 0-0-10-0 =10 | 32-0- 8-O0=40 | 15.6 | 0 2+/| 0 
7/14/36 173 0-0-10-0 =10 | 32-0- 8-0 =40 0 0 0 Reaction at 10 
a.m., 4 p.m., 
and midnight 
7/19/36) 171 | 396 Fasting 0-0- 4-0= 4] 36-0- 8-0=42 0 2+) 1+) Insulin prota- 
mine with ca! 
| cium started 
7/21/36 171 222 2:00 p.m 0-0- 0-0 0 36-0- 8-0 =42 0 1+ 3+ 
7/22/36| 170 444 Fasting 0-0- 0-0= 0 40-0- 0-0 =40 0 2+ 2+ 
7/28/36} 170 206 2:30 p.m 0-0- 5-O= 5 | 40-0- 0-0=40 0 3+/ 2+) Unconscious at 
| 11:30 p.m. 
7/29 36 | 170 200 5:30 p.m. 0-0- 0-0 0 | 40-0- 0-0 =40 0 1+/ O 
8/ 3/36; 170 | 208 Fasting 0-0- 6-0= 6) 40-0- 0-0 =40 0 3+! 0 
8/ 4/36 170 200 Fasting 0-0- 0-0 0 | 38-0-12-0 =50 0 2+/ 0 
8/19/36) 170 | 0-0- 0-0 = 0 | 38-0-12-0 =50 0 i+) 0 Reaction at 6 
| a.m. Dazed en 
tire day. Un 
able to work 
8/20/36 | 170 0-0- 0-0 0 | 36-0-10-0 =46 0 0 0 Vertigo at 5:30 
| | p.m. Sweating 
| | ua midnight 
8/21/36} 170 0-0- 0-0= 0 | 36-0-10-0 =46 0 0 0 Vertigo 
8/22/36| 170 0-0- 0-0= 0 | 30-0-10-0 =40 0 0 0 
8/25/36| 170 | 200 5:00 p.m 0-0- 0-0 0 30-0-10-0 =40 0 0 0 
8/30/36; 170 250 11:00 a.m. 0-0- 0-0 = 0 | 30-0-10-0 =40 0 0 0 Insulin reactiot 
| | | | it 2:00 a.m.an 
| | chillat 6:00a.1 
8/31/36 | 
to | No record kept by patient 


9/ 3/36) 
| Diet C 110 P 50 F 61 


| 


reactions, a number of attempts to communicate by telephone were made without 
success. 

On the afternoon of September 3, 1936, a neighbor noticed that the bottled milk 
delivered to the patient’s home that morning had not been removed from the front 
porch. Upon investigation the patient was found partially dressed and lying un 
conscious across her bed. One of us (K. H. M.) was called to see the patient and at 
5:30 p.m. found her comatose, with rapid pulse and flaccid extremities. There wa 
no evidence of food having been eaten at any time during the day. Whether or not 
the morning dose of 30 units of protamine insulin had been taken following the 1 
jection of 10 units the night before is not known. One resident in the house reported 
talking to the patient about 10:00 p.m. on the previous day, at which time she seeme: 
to be quite normal. Other residents of the home stated that they heard her moving 
about her quarters between 6 and 7 a.m., but no one saw her on September 3, until 
b 
sufficient to warrant a tentative diagnosis of coma due to hypoglycemia. Ten cub 
centimeters of 50 per cent dextrose solution were given intravenously without 


discovered by the neighbor. The circumstances and findings were believed to 
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demonstrable effect at 5:45 p.m. She was removed to the hospital and admitted there 


at 6:45 p.m. 

The following additional history was obtained from relatives after admission to 
the hospital. For three weeks prior to September 3, the patient had lived alone in 
her apartment, her mother who lived with her being out of the city on a visit. Her 
mother stated that several days before she vacated the apartment the patient came 
home from office in a daze having no recollection of how she reached there aftet 
leaving the street car which brought her from work 

Examination revealed the findings as noted above; the skin was cool, the tongue 
was blue, pulse was rapid and thready, breathing labored. Rectal temperature wa 
100° F. Blood sugar, 75 minutes after the intravenous injection, was 307 mg 
Immediately after this 500 c.c. of 20 per cent dextrose in normal salt solution were 
given intravenously. At 8:30 p.m. the blood sugar was 500. She seemed to react 
favorably for a short time during the intravenous injection but returned to the 
comatose state. The circulation improved, the pulse slowing to 100, blood pressure 
rising to 140 systolic and 85 diastolic. Pupils were equal in size and moderately con- 


tracted, reacting to light. A lateral nystagmus was observed The lower jaw moved 
with a chewing movement. There appeared to be some paresis of the muscles of the 
right side of the face and saliva drooled from the mouth The extremities were 
flaccid and knee jerks absent. The Babinski and Kernig tests and ankle clonus were 
absent. There was some slight reaction to deep pressure over the bladdet 

lhe bladder was catheterized and 60 c.c. of urine obtained. Except for the pres 
ence of a large amount of sugar it was normal chemically and microscopically 
Spinal fluid withdrawn at 9:00 p.m. was normal, except for the total amount of sugar, 
165 mg. Pressure was normal. The electrocardiogram showed no change from one 
done two years previously. At 9:30 p.m. a generalized convulsion lasting one minute, 
followed by a few minutes of spasticity, was observed. A second convulsion occurred 
at 10:00 p.m. At 11:00 p.m., blood chemical tests gave the following results: non 


protein nitrogen 34 mg. per cent, sugar 380 mg. per cent, carbon dioxide combining 
power 51 volumes per cent. 


At 1:00 a.m., September 4, a convulsion lasting one minute occurred. Following 
this, 200 c.c. of 20 per cent dextrose in normal salt solution were given. The results 
of further treatment and laboratory examinations are summarized in table 2 


Neurological examination at 3:15 p.m., September 4, by Dr. Philip Litvin showed 


‘the patient to be in coma. There was a slight lateral nystagmus, more marked to 


he right. The pupils alternately contracted and dilated, remaining in a somewhat 


contracted condition. There appeared to be some weakness of the right side of the 
face, but this was not definite. A flaccid paralysis of the upper and lower extremities 
vas observed with a slightly positive Babinski test on the right, that on the left being 
markedly so. Impression: Cerebral infarct, probably as a result of old diabetes.” 
The patient’s condition remained about the same on the fifth and sixth. Neuro 
logical examination on the latter date by Dr. D. D. V. Stuart, Jr., gave the following 
result: “ Slightly contracted pupils, regular and symmetrical, which respond to light 
Cervical sympathetic response intact. Slow lateral oscillatory movement of the eye 


balls (not a nystagmus). Corneal reflexes absent. The ocular fundi were not well 
seen, but there appeared to be no abnormalities of the discs or the vessels. The deep 
reflexes were absent. The right pectoral reflex was present and a slight movement of 
hoth feet was noted on stroking the plantar surfaces. A slight odor of acetone was 


noted on the breath. Impression: No clinical evidence of cerebrovascular lesion 


lhe condition was believed to be primarily diabetic and an increased amount of insulin 
uggested if the spinal fluid sugar content was above 75 mg./100.” 

Spinal fluid removed September 8 showed 6 mm. o 
erythrocytes and 2 leukocytes per cubic millimetet hat on the tenth was undet 


mercury pressure with 380 
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reduced pressure with innumerable red blood cells and 10 white blood cells per cubic 
millimeter. The presence of free blood was believed to be due to trauma and of no 
clinical significance, the supernatant centrifuged fluid being colorless. ‘The Wasser- 
mann reaction was negative. 

The patient remained comatose until death occurred on September 11, at 11:3 
p.m., a total of eight days. During the illness the rectal temperature gradually rose 
from 100° F. to 105.8°, pulse varied between 100 and 140, respirations between 20 
and 30, except during the last two days, when they averaged 40 per minute. Blood 
pressure averaged 130 systolic, 86 diastolic during the greater part of the illness 
Sweating was most profuse at all times. Beginning September 6, nourishment wa: 


TABLE II 





| subcutaneously 


| Blood Chemistry Urine 
| | 
Les | | In- | CO I 
8 ‘ . n- 2 n- 
4 a; Cale Ca | org. |Comb. pi- | sulin —s 
Date Nourishment A hos.| Power! Sug-| Ace- ace- Units 
- . ar jtone| tic 
| | | Acid 
Mg. per 100 c.c. iVol. % 
| 
9/3/36 | 
5:45 p.m. | 10 e.c. 50% dextrose (V) 
7:00 p.m. | 307 
7:15 p.m. | 500 c.c. 20% dextrose (V) | 500 B.P. 140/85 
in normal NaC] sol. 
8:30 p.m. | Convulsion 
9:30 p.m Convulsion 
10:00 p.m. | 
10:30 p.m. | 34 5l 44 0 0 
11:15 p.m. | 380 
9/4/26 | 
2:00 a.m. | 200 e.c. 20% dextrose (\ Convulsion 
| in Hartman's solution 
8:00 a.m. | 285 454 | 8.0) 3.3 4+ | 0 0 B.P. 94/60, 1 gm. calcium 
| | gluconate intrav 
3:00 p.m. | 324 30 4+) 0 v0 1 gm. calcium gluconate 
| | intrav 
8:00 p.m. | 250 ¢.c. 5% dextrose (\ B.P. 112/76. R.B.C. 4.670 
in Hartman's sol. 000, W.B.C. 21,200, Hyg! 
14.8 gm./100 ¢.c., P. 96 
| L. 4% 
9:30 p.m. | 3+ + ' 
12:00 p.m. 34 0 
9/5/36 
12:30 a.m. | 15 
4:00 a.m. } 3+ + | 0 15 W.B.C. 16,500, P. 96° 
4°, B.P. 142/94 
6:00 a.m. | 222 36 
8:00 a.m. | 3 0 | 15 
11:00 a.m. | 1,000 c.c. 5% dextrose (V) 
| jn normal NaC! sol 25 130 
5:00 p.m. | 3 6 | 15 B.P. 126/86 
8:00 p.m. | 1,000 c.c 5% dextrose (V) 30 
in normal NaC! sol. | | 
9:00 p.m. 15 
9/6/36 C 106 P 24 F 10 (by tube 
feedings) | | 
3+ + 0 15 | 
n. | |} 3+ | + 0 15 
} | 0 t 0 75 | B.P. 152/90 
} 2+ 0 0 15 
i 3+ | 0] 0 | 15 
34 0| 0 1 
| | 
5 | C234 P36 F 15 (by tube 
feedings) | | 
3 + 0 15 
. | | | 3+ + | O 15 
333 | B.P. 140/90 
| 1+] 0] 0 105 | 1,000 ¢.c. Normal NaC! 
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raBLE I1—Continued 


Blood Chemistry Urine 
| 
. ’ 7 In- co. In 
5.1g-| , Chlo- Ca | org. |Comt D sulin Remarks 
oe ee, rides teal faeces ! St. 
Date Nourishment 2 Sug-| Ace-) ace 
a ne| ti 
Aci 
Mg. per 100 « Vol 
3:00 p.m. } } 0 0) 
7:00 p.m +10] 0 | 20 
11:00 p.m 4 0 0 ) 
9/8/36 C 204 P 54 F 54 (by tube | 
feedings) 
3:00 a.m. i i 0 20 B.P. 120/80 
7:00 a.m. $+ + 0) 20 
11:00 a.m 0 0 12 1,000 c.c. Normal NaC sol 
101 subcutaneous! 
3:00 p.m 250 { 1) 
7:00 p.m $+ ( 0 24 
10:20 p.m 204 
11:00 p.m 1+ 0 
9/9/36 C 204 P 54 F 54 (by tubs 
feedings) 
3:00 a.m 0 0 0 
7:00 a.m 0 ») B.P. 120/88 
11:00 a.m 0 0 20 1.000 « Normal NaCl sol 
subcutaneously 
3:00 p.m ) 0 ») 
7:30 p.m 0 112 
12:00 p.m , { 0 l B.P. 128/86 
9/10/36 | C 204 P 54 F 54 (by tube 
feedings) 
3:00 a.m i 20 
7:00 a.m 333 | 56 | 528 60 ) 20 B.P. 110/80 
11:00 a.m ) 0 %) 1,500 c.c. normal NaC! sol 
subcutaneously 
2:30 p.m 1 0 5 300 c.c. tap water by bowel 
195 R.B.C. 5,330,000,000 
Hgb. 15 gm./100 cx 
W.B.C. 20,000 
7:00 p.m } 2 P.74 L. 16%, Endo. 5 
lurk 2 Bas l 
hosin, 2 
11:00 p.m ) ry 
9/11/36 | C 266 P 39 F 39 (hy tube 
feedings and intrav.) 
3:00 a.m 0 20 300 tap water by bowel 
7:00 a.m 0 B.P. 100/86, 1,500 ex 
11:00 a.m ” 71 normal NaCl sol. subcu 
3:00 p.m 0 ") taneously ww ek tap 
OO rom 1+ { 0 6 water by bowel, B.P. &% 
8:30 p.m 0 65, 1,000 e.c. 5° dextrose 
11:00 p.m sol. intravenously. Deat! 
VU p.m 


ven by tube feedings with one liter of normal salt solution subcutaneously daily, 
i daily total fluid of 3,100 c.c. being given. 

Necropsy was performed 11 hours after death. The findings are summarized as 
tollows: The lungs showed passive congestion and superficial atelectasis Che heart 
; of normal size, the musculature being soft, and on microscopic examination giv 
ng evidence of myocardial degenerative change. The mitral valve was thickened 
| the coronary arteries showed moderate atheromatous changes as did the aorta 
lhe liver was the site of fatty degeneration and chronic passive congestion. The 
pancreas weighed 50 gm. and was unusually soft and hyperemic. On microscopic 
examination there was found an increase in interstitial connective tissue, the acinar 


sue being hyperplastic. Granular degeneration was marked and islet tissue was 


rarely recognized. The kidneys showed parenchymatous degeneration, moderate 





. 
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1898 J. w. LINDSAY, E. C. RICE, M. A. SELINGER AND K. H. MISH 


interstitial fibrosis, but little vascular change. The uterus was twice the normal size, 
due to a nodular fibroid tumor in the fundus, it being retroverted and bound down 
firmly to the sigmoid. The left tube and ovary were intimately enmeshed in these 
adhesions. B. cloacae was cultured from the heart’s blood. 

The most striking changes were noted in the brain, which externally exhibited 
nothing unusual. The superior surface of the pituitary body was flattened suggesting 
the probability of increased intracranial pressure. On section the left cerebral 
hemisphere showed occasional scattered punctate hemorrhagic areas within the 
cortex and very rarely in the deeper structures. Connected with one of the fissures 
in the occipito-parietal region was found a cystic space approximately 1.5 cm. in 
diameter, the outer portion lined by typical gray matter, the deeper portions eroded, 
the wall being covered by a fine fibrinous material. This space is believed to be the 
result of pressure from fluid accumulating within the fissure, possibly blood which 
was later absorbed. Section of the right hemisphere revealed more numerous punc 
tate hemorrhages and a smaller cystic space than that described above, lying near th« 
medial surface of the occipital lobe. No gross evidence of thrombus within o1 
hemorrhagic infiltration outside the vessels of the internal capsule was noted. 

Microscopic examination: “ The right occipito-parietal lobe and the right in 
ternal capsule are markedly edematous with perivascular accumulations of fluid. The 
vessels appear to be sclerotic and calcification of their walls is seen. The appearance 
suggests a moderate increase in glial tissue. The left internal capsule is very 
edematous and small foci of degeneration are noted. Small extravasations of blood 
and some pigment is found about the vessels. Rather similar findings are observed 
in the left pons. Sections through the choroid plexus of the left lateral ventricle 
show the ependyma to be normal. The plexus is congested and edematous with 
some tendency to epithelial desquamation. Many arterioles are completely occluded 
by calcific thrombi (?), while others show no change. The left choroid plexus in the 
third ventricle shows similar changes, there also being calcium deposits bearing no 
definite relation to the blood vessels. These appear to be true psammoma. ‘The cyst 
wall is represented by fragmented bodies of degenerated parenchyma presenting nm 
evident surrounding inflammatory reaction. The cavity is lined by debris which 
contains many large beaded bacillary forms. In many of the adjacent blood vessels 
these organisms can be seen, some appearing to form thrombi. The pituitary body i 
markedly edematous, the basophilic elements predominating.” 


COMMENT 


The history obtained from the patient, relatives and friends indicates that 
she probably experienced the effects of a relatively low blood sugar on a num 
ber of occasions during the late afternoon and evening or early morning ovet 
a period of two months preceding her death. Although the lowest blood sugar 
obtained at any time was 100 mg./100 c.c., it seems likely that lower levels wer 
reached during some of the above mentioned periods ; however, no examinations 
of the blood were made at any time between 5:30 p.m. and 8:00 a.m. Persons 
living in the same building with the patient stated that during the early part of 
her treatment with protamine insulin she frequently ate more than her dict 
called for, but that later on she closely adhered to it. 

In view of the marked cerebral arteriosclerosis and the maintenance of thi 
blood pressure at a level slightly below normal, it would appear that the patient 
was more than ordinarily susceptible to the effects of a relatively low blood 
sugar. We believe that the result of lowering the blood sugar level in this pa 
tient to a point considerably below normal would have an effect analogous 
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that obtained in a diabetic individual with marked coronary artery sclerosis 
Many of the physical findings observed after unconsciousness was noted, are 
frequently seen in coma due to insulin hypoglycemia, viz., tonic and clon 
muscle spasm, lateral movements of the eyeballs and positive Babinsk1 
Attention is called to the similarity of this case report and Bowen and Beck's 

case 2, with necropsy findings in the brain by Terplan.* White ° also mentions 
the case of a child, who died as a result of hypoglycemia and on whom a complet: 
necropsy was performed, with findings quite similar to ours. The presence of 
cerebral arteriosclerosis represents the most important point of difference be 
tween the pathological changes in the brain of our patient and those mentioned 


above. Due to the narrowing of the vessels, a reduced amount of dextrose was 


supplied to the brain unless the blood sugar was maintained above the usual 
normal. We feel that this abnormality may have caused her to react to th 
effects of hypoglycemia when the amount of sugar in her blood was lowered to 
a level which would not have brought on marked symptoms of hypoglycemia in 
a patient not similarly affected. 

At the time of admission to the hospital in a comatose state, the blood sugar 
was 307 mg.; however, the next morning after a total of 145 gm. of dextros 
had been given intravenously, no insulin having been administered for 24 hours, 
the amount in the blood was 285 mg \lthough one neurological consultant felt 
that the patient’s unconscious state was due to acidosis and insufficient insulin, 
we do not believe that ketosis was a significant factor at anv time, inasmuch as 
the carbon dioxide combining power on hospitalization was 51 volumes per cent 
and neither acetone nor diacetic acid was present in the urine. The lowest cat 


bon dioxide combining power recorded was 30, on the second day of coma. Di 
acetic acid was found in the urine once during the course of the illness, over 
10 specimens being examined. 

Although there is insufficient laboratory evidence to prove conclusively that 
the patient’s coma was caused by insulin hypoglycemia, we feel that the available 
data strongly support the view that such a condition was an important factor in 


] 


its production. The possible dangers incident to the use of any insulin prepara 
tion with prolonged action and cumulative effect are emphasized Until the 
actions of such preparations are more definitely known we feel that their us 
should be restricted to those who can be kept unc 


and control. 


1 
| 


er rather constant supervision 


SUMMARY 


1. In the case reported, the difficulties in the control of the patient's diabetes 
were greatly reduced following the use of protamine insulin; however, reactions 
attributed to insulin hypoglycemia were accentuated 
2. Unconsciousness, believed to be due to prolonged and possibly severe hypo 
glycemia resulting from the cumulative effect of protamine insulin, was observed 
3. Death followed eight days coma. Necropsy revealed cerebral arterio 
sclerosis and cerebral edema with some degenerative changes in the brain 
4. The possible dangers to the patient from the prolonged and cumulative 


ettect of the more complex insulin preparations are noted 
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EDITORIAL 


DISCREPANCY BETWEEN EXPERIMENTAL AND CLINICAL KNOW] 
EDGE OF THE ANTERIOR PITUITARY BOD) 


Van DyckeE recently has written a book, ‘ The Physiology and Pharma 
cology of the Pituitary Body,” during the course of which he reviewed more 
than 5,000 articles. The bibliography fills 200 pages and yet contains but 
few references to clinical articles. What is most amazing is that practically 
all of these articles were written within the past 15 years. So many articles 
are being published in this field that it is virtually impossible for any prac- 
ticing physician to keep informed regarding this rapidly accumulating 
knowledge. He is forced to rely on reviews, most of which are very good 
but all of which reflect the reviewer's sympathies and prejudices. Or he 
may rely on the publications of commercial houses some of which are good 
but many of which are cursory and misleading. 

In general there are two groups of such articles. The first group com- 
prises those published by workers in the fundamental fields of biology, chem- 
istry, physiology, pathology, anatomy, and so on. Most of these represent 
excellent work, including detailed studies under carefully controlled condi- 
tions. However, an unprejudiced observer is impressed with the discrep- 
ancies existing even in this exact field. As an example one may mention 
the single factor of species difference. Results obtained with the use of 
one laboratory animal may be quite different when repeated in another lab- 
oratory with a different species. Differing methods of preparing the in- 
jected material, differing diets and environmental conditions for the animals, 
the use of animals of different sex or age—these and many other factors 
make the comparison of results very difficult. The result is that we do not 
know, for example, how many hormones of the anterior lobe of the pituitary 
can be regarded as accepted. Is there one gonadotropic hormone, or are 
there five? The one hormone which always has been above suspicion is 
the growth hormone, yet recently a voice has been raised to question its 
specificity. 

The second group of articles in this field is that dealing with the clinical 
application of this knowledge. These articles as a group are far inferier 
to the first group mentioned. Many of them never should have been written 
and represent work which never should have been done. Extracts of un- 
certain character are injected into patients suffering from uncertain condi- 
tions and the misinterpreted results are published by undiscriminating 
editors. The result is extremely confusing to the clinician, particularly if 
pituitary 


he is being asked to see many patients supposedly suffering from 
disease.” 

There are two major difficulties in attempting to evaluate the clinical ap- 
plication of our knowledge in this field. The first already has been touched 
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on, namely, the unsettled condition of our knowledge of the fundamental 
It seems unwise to utilize clinically a hormone which 


principles involved. 
Thyroid extract and insulin are used with 


is not understood biologically. 
good results because of the completion of fundamental studies before their 
use in the treatment of human beings was attempted. On the other hand, 
the thyrotropic and carbohydrate influencing principles of the pituitary are 
most interesting but much work remains for the laboratory before these 
substances should invade the treatment room. Van Dycke records more 
than 100 “ hormones ”’ now on the market which are obtained from the 
pituitary gland, sex glands, placenta, blood, or urine of animals or man. 
At the present writing no hormone from the feces is being marketed. Many 
of these 100 “ hormones ” are totally unsuited for injection into man. 

The second difficulty is that we know so little about the clinical condi- 
tions which may arise from a disturbance of the pituitary. We know of 
acromegaly, dwarfism, Cushing’s syndrome, and a few other well defined 
conditions. The difficulty is that these comprise such a small portion of 
the cases in which treatment is with pituitary hormones. The literatur« 
contains many references to the treatment of ‘ hypopituitarism” and “* hy 
perpituitarism.”” Such terms are so indefinite as to be meaningless. 

Clinicians react to this situation in various ways. Some are busy utiliz 
ing “‘ hormones ”’ indiscriminately and are reporting their confusing results. 
Others have developed an inferiority complex because, in spite of genuin 
effort, they cannot obtain the dramatic cures which others report. Others 
are carefully utilizing standardized substances in the treatment of specific 
conditions and are reporting their negative as well as their positive results 
Blessed are they! Others are simply waiting and hoping. 

What can be suggested as a way to the solution of this confusion ex 
isting between experimental studies and clinical application? The first step 
might be for all responsible physicians to subscribe to the concluding para 
graph in a recent editorial in the Journal of the American Medical Associa 
tion: “* These remarks are not intended to reflect upon the importance of th 
chemical and biological studies of accredited laboratories; the author is 
filled with admiration for such efforts. Neither do these remarks apply to 
the carefully controlled clinical application of accepted knowledge by com 
petent observers ; this is necessary. Rather are these remarks intended: (1 ) 
to emphasize the fact recognized by many interested observers that ther 
is a great discrepancy between our laboratory knowledge of the hormones 
and their clinical application, (2) to suggest that for the present only thos 
clinicians with facilities for critical study be encouraged to inject extracts 
into patients and that these men be urged to publish their negative as well 
as their positive results, and (3) to suggest that the large group of phys 
cians not represented in either group mentioned above cease their unstudied 


injection of unknown substances into unsuspecting patients.” 
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The Art of Treatment. By Witt1am R. Houston, A.M., M.D., F.A.C.P. 744 
pages; 16.5 X 24 cm. The Macmillan Co., New York 1936. Price, $5.00 


This work is described in the author’s preface as a collection of the subject mat 
ter presented in a series of conferences with senior medical students and young doc 
tors. The conference style is carried throughout and is always conducive to interest, 
although, at times, it does not lend itself very well to the subject 

A practical method is introduced for considering therapy in general. Diseases 
are grouped according to their chief method of treatment: by nursing care, specifics, 
psychotherapy or guidance, limitation of life, physiological consideration and experi- 
mental treatment. The common cold, typhoid fever, and most of the acute specific 
infectious diseases are included among those diseases treated chiefly by nursing care; 
lobar pneumonia, in spite of its frequent treatment by specific sera, is also included in 


1 


this group. It is easy to understand that this method of presentation has many prac- 


tical advantages, as repetition is largely eliminated, and therapeutic methods described 


in detail for one member of the group may apply with little or no modification to 
others. 

The reviewer does not, however, agree with the author’s decision in placing cer 
tain pathological conditions in the chosen groups of diseases. Thus, there seems 
to be no definite reason for including obesity, bronchiectasis ind lung abscess among 
those treated by “ limited living "; certainly the latter might better be grouped among 
those diseases treated by nursing care ' 

The author has evidently drawn on an extensive personal experience and his 
personality is reflected in his writing. There can be no doubt that he has done a 
valuable piece of work, especially in his discussion of therapeutic planning. The long 
introductory section is almost classical in its style, interest, and value 

A criticism that might be offered is that in certain cases discussion is too lengthy 
and actual advice too brief. For example, in outlining the treatment of exophthalmic 
goiter, no very definite therapeutic plan is presented, the usual time required fot 
iodine remission is not stated, and treatment of thyroid storm and cardiac complica 


tions is not mentioned. In the section on diabetes, advice is somewhat indefinite and 
treatment of complicating infection is hardly mentioned Diabetic coma is not very 


well discussed. 


The section on psychotherapy contains many very helpful suggestions for the 
management of the patient, but here, as elsewhere, the author tends to digress from 


hat obscured Che absence 


the subject frequently, so that information may be somev 
of an adequate chapter on physical therapeutic methods is disappointing 
The writing of a textbook on therapy is one of the most difficult tasks an author 


can undertake, but Dr. Houston’s contribution should be a valuable addition to out 
current texts. 
r. N. 
Diseases of the Newborn. By Apranam Tow, M.D. 477 pages; 15.5 X 23 cm 
Oxford University Press, New York, N. \ 1937 Price, $6.50 


In the compilation of this work Dr. Tow has been extremely thorough. Prac- 
tically all of the conditions affecting the newly born have been covered. Even such 


rarities as the Klippel-Feil syndrome and osteopetrosis receive attention. At times 
the discussion is extended beyond the neo-natal period, but only in the interests of 
clarification or completeness. Sufficient stress is laid upon the clinical side of the 
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book to make it attractive to the practitioner. The literature has been exhaustively 
investigated and where differences of opinion exist the conflicting views are presented 
in an unbiased fashion. The author states in the preface “On basis of years of 
experience on the newborn service at the New York Polyclinic Hospital certain 
opinions have been formulated and there has been no hesitancy in expressing these 
opinions when it was felt that they might clarify a controversial subject.” Case 
reports are frequently used to illustrate diagnosis, prognosis or treatment of various 
diseases or conditions, a method felt by the reviewer to be quite valuable. 

An excellent bibliography follows each chapter. The references are well chosen 
and contain the most modern views on the various subjects. 

Adequate use has been made of illustrations, most of which deal with congenital! 
defects, birth injuries, and the apparatus for special pediatric procedures. A number 
of these pictures are rather blurred as to detail, a factor which makes their value 
questionable. 

The print is of a close small type and the pages are highly glossed, a combination 
that for prolonged use is rather tiring. 

The defects of this volume are more than compensated by its thoroughness and 
by the excellent presentation. It compares very favorably with other books dealing 
with this subject and should be of value to both the practitioner and pediatrician. 

J. E. B. 


Practical Examination of Personality and Behavior Disorders. By K. E. Appet and 
E. A. Strecker. 219 pages; 15.5 X22 cm. The Macmillan Company, New 
York. 1936. Price, $2.00. 


There are many things in this book which serve to make it both an interesting 
and useful volume. Although the authors have presented the book ostensibly for 
medical students and neophytes in psychiatry, they have included material which may 
The volume is divided into two parts, the first of which is de 


have a wider appeal. 
The presentation is 


voted to the study of adult patients and the second to children. 
given largely in a very accessible outline form. It is noteworthy for its simple style 
and absence of flowery verbiage. 

The chapter on “ The Art and Practice of the Psychiatric Examination ”’ is espe 
cially practical and timely. Specific directions as to how to elicit material of ps) 
chiatric interest are given by the authors, together with some warnings and safe 
guards to be followed by the person conducting the examination. The general im 
pression created is that which is so well known to the trained psychiatrist, namely, 
that the physician does not tell the patient everything that he knows about him. 

Most of the remainder of the section on adults applies principally to the study ot 
psychotic patients. More attention might have been paid to the neurotic group 
The first chapter described in the previous paragraph could have been incorporated 
nicely with the chapter on “ Suggestions for Making the Mental Examination.” 

The greatest value of the work, in the opinion of the reviewer, lies in the por 
tion devoted to the examination of children. The technic of obtaining information 
from the child by entering his phantasy life is especially interesting and practical 
There is considerable material, too, that serves a useful purpose in acquainting medical 
men with what is considered the most modern advice concerning the emotional needs 
of childhood. In this respect the book contains more material of a prophylact 
or therapeutic nature than purely diagnostic. 

In all it may be said that the book would be a valuable addition to the library of 


every practitioner of medicine. 


, 
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The Diagnosis and Treatment of Diseases of the Heart By Henry A, CHuRisTIAN, 
M.D., Se.D., LL.D., Hersey Professor of the Theory and Practice of Physic, 
Harvard University. 373 pages; 15.5 x 24 cm. Oxford University Press, New 
York. 1935. Price, $6.00. 


Dr. Christian writes interestingly and instructively of his experiences in regard 
to heart disease and its treatment. He emphasizes that the practitioner should as a 
rule be able to arrive at a cardiac diagnosis without the aids of costly special ex- 
aminations and that these latter methods should never replace clinical knowledge 
based on experience. The reviewer has noted that many men of ripe clinical expert- 
ence arrive at such conclusions; nevertheless he feels that sufficient knowledge is 
gained at times to make such studies routine in cases of heart disease when practicable 
If they serve no other purpose they convince the patient, in these days of public knowl- 


edge, that his case has been studied thoroughly. The indications for electrocardi- 
ography are discussed in a brief chapter but no detailed description of this subject is 
offered. There is no chapter on roentgenographic examination of the heart. In the 


introduction the author states that this book is not written for students nor as a 
reference work, hence no attempt has been made to make the bibliography complete 
and it is assumed that the reader has some previous knowledge of the etiology, 
pathology, etc. of heart diseases. Chapters are included on such recent investigations 
as total ablation of the thyroid in the treatment of heart disease, and the recent ad- 
vances in the pharmacology of digitalis. In the latter the author finds confirmation of 


his opinion in regard to the value of tonic doses of digitalis in the treatment of heart 
disease. ‘The introduction is an essay of itself which may be read with pleasure by 
everyone. 


W. S. L., Jr. 


[he Diagnosis and Treatment of Chronic Diseases of the Respiratory Tract. By 
EvmMerR H. Funk, M.D., and Burcess Gorpon, M.D. Reprinted from Oxford 
Monographs on Diagnosis and Treatment. 618 pages; 24.5 X 16.5 cm.; illus- 
trated. Oxford University Press, New York. 1936. Price, $8.00. 


This volume undertakes to cover the field of chronic pulmonary diseases. The 
authors have divided it into four main parts. Part one is devoted to a discussion of 
the general methods of diagnosis, the special diagnostic procedures, such as roentgen- 
ray bronchography, etc., and the various general and specific therapeutic procedures. 
Parts two, three and four take up in order diseases of the trachea, bronchi, lungs, 
pleura, pulmonary tuberculosis, intrathoracic new growths and diseases of the 
diaphragm. 

The manner in which the authors treat the various subjects is briefly as follows: 
veneral discussion, etiology, pathology, clinical manifestations, physical signs, diag- 
nosis, and treatment. Along with this are included numerous helpful roentgen-ray 
plates, a few case histories, and a number of valuable references 

To cover the entire field of the chronic pulmonary diseases in such a thorough 
and concise manner requires painstaking efforts. The authors have achieved this end 
ilmirably and present us with a volume which can be sately recommended as a clear, 


concise, and valuable text. 


H. V. L 
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COLLEGE NEWS NOTES 


GIFTS TO THE COLLEGE LIBRARY 


Grateful acknowledgment is made of the receipt of the following donations to the 


College Library of publications by members: 


Books 


Dr. J. N. Hall (Fellow), Denver, Colo., “ Tales of Pioneer Practice ” 

Dr. Samuel A. Loewenberg (Fellow), Philadelphia, Pa., “ Clinical Endocrinology ” 

Dr. Frederick R. Taylor (Fellow), High Point, N. C., a bound pamphlet containing 
page reprints and new material added to the chapter on “ Unusual Diseases and 
Symptom-Complexes not Discussed in Other Chapters,” from the Oxford Loose- 
Leaf Medicine; 

United Hospital Fund of New York, Volume II of the “ Hospital Survey of New 
York.” 


Reprints 


Dr. Miles J. Breuer (Fellow), Lincoln, Nebr.., 2 reprints—" Phe Ideal and the Real 
in Medical Practice ” and “ The Treatment of Chronic Infectious Arthritis ’ 
Major J. R. Darnall (Fellow), M.C., U. S. A., 2 reprints— War Service with an 
Evacuation Hospital ” and “ Diabetic Coma ”’ 

Dr. Jacob Gutman (Fellow), Brooklyn, N. Y., 9 reprints— 
“The Use of Modern Drugs in the Treatment of Disease,” 
“ The Use of Modern Drugs in the Treatment of Disease, 
“The Use of Modern Drugs in the Treatment of Disease, II,’ 
“The Use of Modern Drugs in the Treatment of Disease, III,” 
“The Use of Modern Drugs in the Treatment of Disease, IV.” 
“The Use of Modern Drugs in the Treatment of Disease, V,” 
“Endocrine Disorders of the Female Sex; Their Causes and Correction,” 
“ Acidosis and Alkalosis: Their Significance and Treatment ” and 
“ Pituitary Hormones and Their Functions ” 

Dr. Donald S. King (Fellow), Boston, Mass., 2 reprints—‘‘ Hemorrhagic Bronchi 
ectasis and Its Surgical Cure” and “ The Middle Lobe of the Right Lung: Its 


Roentgen Appearance in Health and Disease”; 

Dr. George R. Minot (Fellow), Boston, Mass., 1 reprint—‘ Investigation and Teach 
ing in the Field of the Social Component of Medicine ” 

Dr. William H. Ordway (Fellow), Mount McGregor, N. Y., 1 reprint—‘“ An Inte 
pretation of the Nature of Hodgkin’s Disease ”’; 

Dr. Kenneth Phillips (Fellow), Miami, Fla., 1 reprint—‘‘ Studies on the Neutraliza 
tion Test of Gastric Acidity in Relation to General Disease ” 

Major James Stevens Simmons (Fellow), M.C., U. S. A., 1 reprint—‘* Observatior 
on the Importance of Anopheles Punctimacula as a Malaria Vector in Panam 
and Report of Experimental Infections in A. Neomaculipalpus, A. A picimacul 
and A. Eiseni” 

Dr. Clair L. Stealy (Fellow), San Diego, Calif., 1 reprint—‘* The Pollen Content o! 
the Air of San Diego, California ”’: 

Dr. Hyman I. Goldstein (Associate), Camden, N. J., 1 reprint—‘ Some Historical 
Notes on Allergy.” 
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At the 84th annual meeting of the North Carolina State Medical Society, D1 
Wingate M. Johnson (Fellow) of Winston-Salem was installed as President and D1 
James B. Sidbury (Fellow) of Wilmington was made President-Elect for the coming 
year. 

Dr. Virgil E. Simpson (Fellow), Clinical Professor of Medicine, University ot 
Louisville School of Medicine, delivered the Oration in Medicine at the annual meet 
ing of the Illinois State Medical Association on May 18, 1937. 


The third annual meeting of the Federation of American Sanatoria (a national 
association of chest physicians) was held at Atlantic City, N. J., June 7 to 11, under 
the Presidency of Dr. William Devitt (Fellow), Allenwood, Pa. Dr. Edward W 
Hayes (Fellow), Monrovia, Calif., was installed as the new President. Dr. Frank 
Walton Burge (Fellow), Philadelphia, Pa., was Chairman of the Committee on Gen 
eral Arrangements; Dr. Clyde M. Fish (Fellow), Pleasantville, N. J., was Chairman 
of the Committee on Entertainment The Vice-Presidents of the Federation for the 
past year included Dr. Charles H. Cocke ( Fellow), Asheville, N. C.; Dr. Louis Mark 
(Fellow), Columbus, Ohio: Dr. George Foster Herben (Fellow), Loomis, N. \ 
Dr. Ralph C. Matson (Fellow), Portland, Ore.; and Dr. Samuel H. Watson ( lellow), 
fucson, Ariz. Dr. Charles M. Hendricks (Fellow) of El Paso, Texas, is Chairman 
and Editor-in-Chief of the Federation’s journal. 

At the opening administrative session, addresses were made by Drs. Burge 
Devitt and Hayes. Dr. J. Arthur Myers (Fellow), Minneapolis, Minn., delivered 
the address at the luncheon meeting on June 7. Dr. Marcus W. Newcomb ( Fellow) 
Browns Mills, N. J., delivered an address on “ The Early Diagnosis of Pulmonary 
luberculosis ”; Dr. Frank Walton Burge ( Fellow), Philadelphia, delivered an address 
on “ Bronchography.” Dr. William Egbert Robertson (Fellow), Philadelphia, was 
a guest speaker at the Banquet, at which Dr. William C. Voorsanger (Fellow), San 
rancisco, was the toastmaster. 


Dr. Anita M. Muhl (Fellow), San Diego, Calif., has recently completed her 
postgraduate work at Johns Hopkins University and is spending an indefinite period 
n Europe. She will attend the Medical Women’s International Association conven 
tion at Edinburgh, Scotland, July 12 to 18, and the Second International Congress on 
Mental Hygiene in Paris, France, the week following 


Dr. Thomas B. Magath (Fellow) of the Mayo Clinic has been appointed Health 
Othcer of the city of Rochester He succeeds Dr. Charles H. Mavo who has been 
Health Officer for twenty-five years. 


tal 


The Council on Diabetes of the Public Health Federation, of which Dr. Cecil 
Striker (Fellow) is Chairman, had a “ Diabetic Day” with clinics in the morning 
and a round table luncheon meeting and a meeting of the Academy of Medicine of 
Cincinnati. Dr. Russell M. Wilder of the Mayo Clinic discussed the medical aspects 
ot diabetes and Dr. A. W. Allen of the Massachusetts General Hospital the surgical 
aspects, 

Dr. Cecil Striker was guest speaker of the Ohio State Dietetics Association, April 
13, at Columbus, Ohio, where he spoke on “ Newer Concepts in Diabetes.” 


Che Kansas section of the American College of Physicians met at the Menninger 


] 


Clinic, 3617 West Sixth Avenue, Topeka, Kansas, Thursday, May 20. Dr. Thomas 
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T. Holt of Wichita, Governor of the American College of Physicians for Kansa 

presided. Members who attended were Dr. William H. Algie of Kansas City, Kan 
sas, Dr. Ralph Ball of Manhattan, Dr. James A. Butin of Chanute, Dr. Arthu 
Revell of Pittsburg, Dr. Harold Jones of Winfield, Dr. Harold Palmer of Wichita, 
Dr. George F. Corrigan of Wichita, Dr. Kenneth L. Druet of Salina, Dr. Paul M 
Krall, of Kansas City, Kansas, Dr. Fred McEwen of Wichita, Dr. Philip Morgan oi 
Emporia, Dr. G. A. Westfall of Halstead, and Dr. W. C. Menninger of Topeka. 

Papers given were: Demonstration of Neurological Cases by Drs. Norman 
Reider and Harry Roback, Topeka. “ Psychological Conflicts Expressed in Physical 
Symptoms: Case Studies” by Dr. Robert P. Knight, Topeka. “ Gastrointestinal 
Neuroses” by Dr. W. C. Menninger, Topeka. ‘“ The Clinical Application of FE: 
docrine Therapy” by Dr. Ralph Ball, Manhattan. “ Undulant Fever” by Dr. Wn 
H. Algie, Kansas City, Kansas. “ Reports of Some Unusual Cardiac Cases” by Di 
Fred McEwen, Wichita. ‘“ Some Aspects of a Group of Patients Who Were Ex 
amined on the Suspicion of Heart Disease” by Dr. Philip Morgan, Emporia. “ Im 
potence and Frigidity ” by Dr. Karl A. Menninger, Topeka. 

In addition to the members, many guests attended the program. Out of tow: 
guests of the Section included: Dr. Frank Moorhead of Neodesha, Dr. George Seit 
of Salina, Dr. R. R. Sheldon of Salina, Dr. N. P. Sherwood of Lawrence, D1 
Maurice Snyder of Salina, Dr. Charles Underwood of Emporia, Drs. Frank Koenig 
and John Russell of Osawatomie, Dr. Earl Vermillion of Salina, Dr. M. W. Husband 
of Manhattan, Dr. Ralph I. Canuteson of Lawrence, Dr. Henry Benning of Waverly 
and Dr. Allen Olson of Wichita. 

Topeka doctors who attended were: Dr. R. B. Stewart, Dr. Lucius E. Eckles 
Dr. Leslie Saylor, Dr. F. A. Taggart, Dr. J. A. Crabb, Dr. C. F. Menninger, D1 
Robert P. Knight, Dr. C. W. Tidd, Dr. Norman Reider, Dr. Karl A. Menninger, D1 
C. C. Carlson, Dr. Bernard Kamm, Dr. William C. Menninger, Dr. Martin Grotjahn 
Dr. H. N. Roback, Dr. Byron L. Shifflet, Dr. Joseph Pessin, Dr. Robert T. Morse 
and Dr. Eugene Eisner. 

The program began at ten in the morning and continued all day with a barbecu 
supper at Indian Hill, Dr. Karl Menninger’s country home, in the evening. 


Dr. William Paul Holbrook (Fellow). Tucson. has been elected Vice-President 
of the Arizona State Medical Association. 


Dr. Francis G. Blake (Fellow and College Governor for Connecticut), Sterlit 
Professor of Medicine, Yale University School of Medicine, was a guest speaker 
the annual scientific assembly of the Medical Society of the District of Columbia or 
May 5 and 6, his subject being “ Serum Therapy in Pneumonia.” Other members of 
the College participating on the program were Dr. Arthur C. Christie (Fellow 
Washington, “ The Socialization of Medicine: To What Extent Is It Desirable? ”: 
Dr. Walter Freeman (Fellow), Washington, “ The Surgical Treatment of Ment 
Disorders ”; and Dr. Henry B. Gwynn (Associate), Washington, “ Artificial Feve 


7 


Therapy of Gonorrheal Arthritis.” 


Dr. Charles Franklin Craig (Fellow), Professor of Tropical Medicine, Tulan 
University of Louisiana School of Medicine, New Orleans, addressed the eigl! 


14 
+ 


eighth annual session of the Medical Association of Georgia at Macon, May 11 to ! 
on “ Tropical Diseases of Interest to Southern Physicians.” 











COLLEGE NEWS NOTES 1909 


The seventy-eighth annual session of the Kansas Medical Society was held at 
Topeka, May 3 to 6. The following Fellows of the College were guest speakers: 
Dr. Elliott P. Joslin, 3oston, “ The Diabetic as a Sut 


Dr. Archibald L. Hoyne, Chicago, “ Progress in the Treatment of Meningococcic 


gical and an Obstetrical Risk”; 
Meningitis ”; 
Dr. Russell L. Haden, Cleveland, ** Clinical Approach to the Rheumatic Problem.” 


Dr. Philip W. Brown (Fellow ), Rochester, \lint , pre ented a lecture on “ lhe 
Management of Diarrheas ” before the annual graduate assembly of the Harrisburg 


(Pa.) Academy of Medicine, May 27 


Sir Frederick G. Banting (Fellow), Toronto, Ont., was one of the speakers on 
the symposium on recent progress in science on the occasion of the dedication of the 
new building of the Mellon Institute for Industrial Research in Pittsburgh early in 
May. 


Dr. William S. Middleton (Fellow), Madison, Wis., and Dr. Logan Clendening 
(Fellow), Kansas City, Mo., presented papers on “ William Wood Gerhard” and 
* The Medical Winning of the West,” respectively, before the thirteenth annual meet 
ing of the American Association of the History of Medicine at Atlantic City, N. J., 
May 3. The meeting commemorated William Wood Gerhard’s differentiation of 
typhus from typhoid one hundred years ag 


Dr. Rufus I. Cole (Fellow), New York City iddressed the annual Conference 
ot State and Provincial Health Authorities of Nortl America at Washington, D. ¢ 
\pril 5 to 6, on “* Possibilities for Pneumonia Control as Indicated by Present Scien- 
tihie Knowledge - 


Dr. William H. Walsh (Fellow), Chicago, addressed the Tri-State Hospital 


\ sembly, sponsored by the hospital associations of Illi O1S, Indiana and Wiscon In, 


Chicago, May 5 to 7, on “ Correct Designing of a Medical Record Library 
Dr. Israel Davidsohn ( Associate), Chicago, was a speaker at the annual banquet, 
ponsored by the Chicago Hospital Association, his subject being “ Infectious Mono 


nucleosis: Its Hematologic and Serologic Diagnosi 


Dr. Rafael Rodriguez Molina (Fellow), San Juan, Puerto Rico, has been elected 


Secretary of the Puerto Rico chapter of the Pan American Medical Association 


Dr. William R. Brooksher (Fellow), Fort Smith, Ark., has been reelected Secre 
ry of the Arkansas Medical Society for 1937 to 1938 

Dr. George E. Wakerlin (Fellow nted Professor and Head of 
he Department of Physiology at the University of Illinois College of Medicine, 


f 


effective September 1. Dr. Wakerlin has been Protessor of Pharmacology and 


yvsiology at the University of Louisville School of Medicine, Louisville, Ky 


Dr. Ralph M. Fellows (Fellow), Superintendent of the Osawatomie ( Kan.) 
State Hospital, has been elected Vice-President of the Kansas Society for Mental 
Hygiene, 
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Dr. Walter C. Alvarez (Fellow), Rochester, Minn., addressed the seventieth 
annual session of the Mississippi State Medical Association at Meridian, Miss., May 
11 to 13, on “ Helpful Hints in the Diagnosis of Gastro-Intestinal Diseases.” 


Dr. Clarence M. Hyland (Fellow), Los Angeles, addressed the Nebraska Stat 
Medical Association at Omaha, May 10 to 13, on “ The Convalescent Serum Center 


and Its Value to the Community.” 


Dr. Anton J. Carlson (Fellow), Chicago, spoke upon “ Facts and Fallacies of 
Organotherapy ” before the one hundred and forty-sixth annual meeting of the New 
Hampshire Medical Society at Manchester, May 18 to 19. 

Dr. Meldrum K. Wylder (Fellow), Albuquerque, has been appointed a member 
of the State Board of Public Health of New Mexico. 


Dr. James C. Walsh (Associate), Superintendent of the Schenectady (N. Y.) 
County Tuberculosis Hospital, has accepted an appointment as Superintendent of th 
Nassau County Sanatorium at Farmingdale, N. Y. 


Dr. Charles A. Elliott (Fellow), Chicago, addressed the forty-fifth annual se 
sion of the Oklahoma State Medical Association at Tulsa, May 10 to 12, on “ Manage 
ment of Cardiovascular Disease; Management of Hepatic Disease.” He also ad 
dressed the section on general medicine on “ Management of Edema.” 


The Rhode Island Medical Society sponsored a series of lectures open to the 
public during the month of March. Dr. Charles F. Gormly (Fellow), Providence, 
delivered one on the subject “ How to Grow Old Gracefully ” and Dr. Henry L. | 
Weyler (Associate), Providence, gave one on “ Why Poison Yourself—The Nostrum 
Evil.” 


Dr. Edgar A. Hines (Fellow), Seneca, has been reélected Secretary of the South 
Carolina Medical Association for 1937 to 1938. 


Dr. Malcolm T. MacEachern (Fellow), Chicago, will address the fifth Inter 
national Hospital Congress in Paris, July 5 to 12. 


Dr. Harry S. Bernton (Fellow), Professor of Hygiene, Georgetown University 
School of Medicine, Washington, D. C., has been appointed clinical specialist in al 
lergy in the bureau of chemistry and soils of the U. S. Department of Agriculture 


Dr. Porter P. Vinson (Fellow), Richmond, Va., and Dr. Charles Sidney Burwell 
(Fellow), Boston, Mass., were guest speakers on the program of the one hundred at 
forty-fifth annual meeting of the Connecticut State Medical Society at Bridgeport 
May 19 to 20. Dr. Vinson spoke on “ Diagnosis and Treatment of Primary Ma 
lignant Disease of the Tracheobronchial Tree” and Dr. Burwell’s title was “ Factor 
in the Treatment of Asymptomatic Period of Heart Disease.” 


Dr. William B. Castle (Fellow), Boston, and Dr. Cyrus C. Sturgis (Fellow). 
Ann Arbor, Mich., were guest speakers at the one hundred and thirty-first annual 
meeting of the Medical Society of the State of New York at Rochester, May 24 t 
26. 
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Dr. Louis B. McBrayer (Fellow), Southern Pines, has resigned as Secretary 
and Treasurer of the Medical Society of the State of North Carolina. He has been 
made honorary Secretary for life. Dr. McBrayer served as President of the Medical 
Society of the State of North Carolina, and had been its Secretary and Treasurer for 
twenty-one years. The Society, in appreciation of his long service, gave a dinner in 
his honor, at which a silver service was presented. Dr. Paul H. Ringer (Fellow), 
Asheville, was toastmaster. 


Dr. Edward L. Tuohy (Fellow and College Governor for Minnesota), Duluth, 


addressed the fiftieth annual session of the North Dakota State Medical Association 
at Grand Forks, May 16 to 18, and was the principal speaker at the annual banquet 


Dr. Oscar B. Biern (Fellow), Huntington, delivered the annual oration in medi 
cine on “ The Value of the Sedimentation Rate in Medicine ” at the seventieth annual 
meeting of the West Virginia State Medical Association at Clarksburg, May 24 to 26 
Other guest speakers included Dr. Horton R. Casparis (Fellow), Nashville, Tenn., 
“Mental Health of Children; Pediatric Responsibility in Health Education”; Dr. 


Louis F. Bishop, Jr. (Fellow), New York City, “ Prevention of Heart Disease; 
Fugitive Arrhythmias”; Dr. Moses Paulson (Fellow), Baltimore, ““ Newer Aspects 
of Gallbladder Disease of Practical Import”; and Dr. Thomas Parran (Fellow), 


Surgeon General, U. S. Public Health Service, * Public Health Control of Syphili 


Dr. Edward S. Sledge (Fellow). Mobile. was elected President of the Medical 


\ssociation of the State of Alabama on April 22. 


Dr. John A. Sevier (Fellow), Colorado Springs, is President of the Colorado 


l'uberculosis Association. 
Dr. William G. Herrman (Fellow), Asbury Park, was installed as President of 
the Medical Society of New Jersey at its annual meeting in Atlantic City April 28 


Dr. Rufus I. Cole (Fellow), Director of Hospitals of the Rockefeller Institute 
tor Medical Research, New York City, has been announced as the recipient of the 
George M. Kober Medal by the Association of American Physicians for next year 


Dr. Cole has announced that he will retire June 30, on account of age, as Director 
of the Hospital of the Rockefeller Institute for Medical Research. Dr. Cole has been 
Director since 1909. He is a native of Rowsburg, Ohio, took his medical degree at 
Johns Hopkins University School of Medicine, 1899, and served in various capacities 
it Johns Hopkins Hospital from 1899 to 1907 and at the medical school from 1901 
to 1909. He was President of the Association of American Physicians in 1931. He 
received the honorary degree of Doctor of Science from the University of Chicago in 
1927. He has been a prolific contributor to medical literature and is a member of 

ny national societies. 


1 


Dr. Walter M. Simpson (Fellow), Dayton, Ohio, was made a member of the 
Legion of Honor of France, in recognition of his research on artificial fever 


Dr. Charles E. Sears (Fellow), Portland, has been elected President of the 


Uregon State Medical Society for 1937 to 1938 
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Dr. William D. Stroud (Fellow and Treasurer) was reelected President of the 
Philadelphia Heart Association, April 28. Dr. Samuel A. Levine (Fellow), Boston, 
was a guest speaker at the meeting and Dr. David Riesman (Fellow), Philadelphia, 
as Chairman of the Executive Committee, reviewed the year’s work. 

Dr. William S. Middleton (Fellow), Madison, Wis., has been appointed Chair- 
man of the Council on Scientific Work of the State Medical Society of Wisconsin 
This committee supersedes the program committee. 

Dr. William F. Lorenz (Fellow), Madison, has been appointed Chairman by 
Governor La Follette of a “ planning council” to develop a program for the control ot 


venereal disease in Wisconsin. 


Dr. Thomas Parran (Fellow), Surgeon General of the U. S. Public Health 
Service, gave as his Presidential Address * The Present Needs in the Public Health 
Control of Gonorrhea ” before the American Neisserian Medical Society at Atlantic 
City, June 8. 

Under the Presidency of Dr. Roy R. Kracke (Fellow), Emory University, Ga., 
the American Society of Clinical Pathologists held its sixteenth annual meeting at 
Philadelphia, June 2 to 5. Dr. Kracke’s Presidential Address was on * The Future 


of Pathology.” 


Dr. Jabez H. Elliott (Fellow and College Governor for the Province of Ontario), 
Toronto, participated in a symposium on the evolution of tuberculosis dispensary 
control at the thirty-third annual meeting of the National Tuberculosis Association at 
Milwaukee, Wis., May 31 to June 3. 
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OBITUARIES 
DR. OTIS SUMTER WARR 


Dr. Otis S. Warr, a Fellow of the College, died in Knoxville, Tennessee, 
on March 22, 1937, of lobar pneumonia which developed while on a trip 
through the Great Smoky Mountain National Park. 

Dr. Warr was born in Darlington, South Carolina, April 30, 1881. His 
preliminary educational advantages were those of the common school of his 
home community and later he attended the George Peabody College at Nash- 
ville, Tennessee. He was graduated in medicine from the University of 
Nashville Medical College in 1907, and following this spent the next four 
years as intern in several hospitals including Bellevue Hospital in New York. 

At the conclusion of his internship Dr. Warr pursued two years of post- 
graduate study at Harvard and in Vienna—his work in the latter city being 
interrupted by the outbreak of the World War. On his return home he 
located in Memphis, Tennessee, where he soon became one of the outstand 
ing internists. With the entry of the United States in the World War 
his application for service in the U. S. Army was declined on physical 
grounds but being anxious as always to do his bit he devoted much time to 
service on one of the medical advisory boards. 

Early in his career Dr. Warr became actively interested in medical or- 
ganization work. He became a Fellow of the College in 1920; was active 
in the formation of the Mid-South Post-Graduate Assembly held annually 
in Memphis. At the time of his death he was President of the Memphis and 
Shelby County Medical Society. For a number of years he served as Chair- 
man of the Committee on Education of the Tennessee State Medical Asso- 
ciation and it was due largely to his vision and energy and effort that the 
present two year program of Post-Graduate instruction in Obstetrics was 
provided for the rural practitioner throughout Tennessec 

As a physician Dr. Warr was outstanding—not only doing a large vol- 
ume of private and consultation work but doing it unusually capably and 
well. Early in his professional career he became connected with the 
Medical Department of the University of Tennessee and his ability as a 
clinical teacher was such that at the time of his death he had risen to the 
rank of Clinical Professor of Medicine. <A close student of the problems 
of diagnosis he was a frequent contributor to medical journals and to the 
programs of medical societies. 

But those who had the privilege of knowing Otis Warr will remember 
him not only as an excellent clinician and teacher but even more as a fine 
gentleman in whom courage, fairness, loyalty, kindness and sympathy were 
so outstanding that friendship and association with him were not only real 


pleasures but inspirations as well. 
J. O. Manter, M.D., F.A.C.P., 


Governor for Tennessee 
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DR. ISAAC SURNAMER 


Dr. Isaac Surnamer (Fellow), 345 Broadway, Paterson, N. J., died 
April 23, 1937, of coronary thrombosis and cerebral hemorrhage, at the age 
of 64. 

Dr. Surnamer was born in Riga, Latvia, formerly a part of Russia, 
October 25, 1872. He obtained his preliminary education in the Hildas 
Heimer Seminary in Berlin, Germany, and graduated from the Gymnasium 
at Berlin. From Berlin, he entered the Medical Department of the New 
York University from which he graduated as M.D. in 1896. In 1903, he 
took a post-graduate course in the clinics of Germany and in 1916 at Ford- 
ham University. He was consulting neurologist and psychologist at the 
Paterson General Hospital, the Paterson City Hospital and the Valley View 
Sanatarium for over 30 years, and was serving in that capacity at the time 
of his death. He was also Lecturer in Neurology at the Paterson General 
Hospital and the Hackensack General Hospital. 

He was a member of the Passaic County Medical Society; the Medical 
Society of New Jersey, and a Fellow of the American Medical Association 

He was the first President of the Miriam Barnett Free School of Pater- 
son, but was forced to resign several years ago because of declining health 

Dr. Surnamer is survived by his wife, Anna Blumberg Surnamer, and 
two sons, Masso M. and Bertram S. Surnamer. 

He was greatly beloved by his community and profession and those who 
knew him have suffered a great loss in his death. 

CLARENCE L,. ANDREWS, 
Governor for New Jersey. 


DR. EUGENE SMITH DALTON 


Dr. Eugene Smith Dalton died suddenly on April 19, 1937, of coronary 
thrombosis, at his home in Brooklyn, N. Y.; aged 55 years. Besides his 
wife, Jessie Brown Dalton, he is survived by a son, a daughter and on 
brother. 

Receiving his early education in the public schools of Syracuse, N. Y., 
he later entered Syracuse University and Syracuse Medical School, from 
which he obtained his medical degree in 1908. While in college, Dr. Dalton 
was outstanding in athletics and an active member of the Psi U and Nu 
Sigma Nu Fraternities. 

After the completion of his medical course, he interned at the City Hos 
pital in New York City, where, under the training of such noteworthy 
teachers as Edward Janeway, Harlow Brooks, and Evan Evans, he acquired 
much of the thoughtful professional philosophy which characterized his 
career. Following this, and a year’s residency at the Willard Parker Hos 


pital for Contagious Diseases, he entered the practice of medicine in Brool 
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lyn, N. Y., devoting his attention almost from the beginning to the problems 
of internal medicine. 

Dr. Dalton’s professional career in Brooklyn could be looked upon as the 
ideal of medical success. His ability and his professional influence grew 
steadily. In his younger years he served as Attending Physician at the 
Kingston Avenue Hospital (for Contagious Diseases) and in 1916 was 
appointed Assistant Attending Physician at the Methodist [Episcopal Hos- 
pital and became Attending Physician at the same institution ten years later. 
Although never a prolific writer, Dr. Dalton was an active participant in 
medical affairs and a ready commentator. In addition to being a member of 
the A.M.A. and the associated county and state societies, he was also a mem- 
ber of the Associated Physicians of Long Island, the Brooklyn Society of 
Internal Medicine, the American Heart Association and since 1929 a Fellow 
of the American College of Physicians. In addition to his many medical 
associations, he was a member of the Flatbush Chamber of Commerce and 
for twenty-five years was an active Mason. His favorite recreations con- 
sisted of hunting and fishing and, as a member of the Malone Fish and 
Game Club and the National Rifle Association of America, he was well 
known as an expert in these diversions 

Dr. Dalton was looked upon as a physician of unusually sound judgment, 
exacting and thorough in his methods. Beyond this he was a man of broad 


sympathies, of unflagging devotion to duty and of compelling sincerity and 
intellectual honesty. 
The above information has been supplied by Dr. Alexis T. Mays, 
F.A.C.P., a former associate of Dr. Eugene Smith Dalton 
C. F. Tenney, M.D., F.A.C.P., 
Governor for Eastern New York 








ABSTRACT OF THE MINUTES 


ANNUAL BUSINESS MEETING 
AMERICAN COLLEGE OF PHYSICIANS 
St. Louis, Aprit 22, 1937 


The Annual Business Meeting of the American College of Physicians was held 
at St. Louis, April 22, 1937, with Dr. Ernest B. Bradley, President, presiding. Ab- 
stracted minutes of the preceding Annual Business Meeting held in Detroit, 1936, 
were read by the Executive Secretary, and by resolution approved. 

President Bradley read the following report from the Board of Regents: “ It is 
the feeling of the Regents that the standards for admission to the College should be 
progressively raised. A change in the By-Laws making certification by the Amer- 
ican Board of Internal Medicine a prerequisite to Associateship was considered in 
recent months by the Board. It was felt, however, that this would at this time con- 
stitute too radical an increase in the requirements, and so this proposed amendment 
has been withdrawn. After further consideration, other proposals for increasing the 
standards will be submitted to the College. 

“ Another amendment discontinuing the admission to the College of physicians 
working in fields allied to internal medicine has likewise been withdrawn by the Re- 
gents. It is the present feeling of the Regents that the admission of a certain number 
of Fellows representing these allied specialties would be desirable. Any application 
for Fellowship in this class should be scrutinized with especial care and should ulti- 
mately require the certification of each candidate by his own special certifying Board, 
or, lacking that, its equivalent in professional or scientific achievement.” 

Dr. William D. Stroud, Treasurer, presented the following report, which, on 


resolution, was regularly approved: 


TREASURER’S REPORT FOR 1936 


“To the Members of the American College of Physicians: 

As of March 31, 1937, the College has invested securities of a book value 
amounting to $101,857.00; of this amount $58,853.00 is in the Endowment Fund, 
and $43,004.00 is in the General Fund; $82,250.00 or 80.75 per cent of the above 
amount is invested in bonds; $4,741.00, or 4.65 per cent, is invested in preferred 
stocks, and $14,866.00, or 14.6 per cent, is invested in common stocks. In addi- 
tion, the College has in bank balances $47,470.00, making a total of $149,328.00, 
as compared with a total of $157,329.00 approximately one year ago at the time 
of the last yearly meeting. 

“ Thus, you see in spite of purchasing our new home for $52,500.00, and 
spending $10,000.00 on furnishings and alterations, our total funds at the present 
time are only $8,000.00 less than one year ago.” 


Mr. E. R. Loveland, the Executive Secretary, made a brief report on the activities 
of his office, but omitted the statistical data customarily presented because these had 
been given by the President on the evening of the Convocation. The complete finan 
cial statements and auditor’s report for 1936 follow these Minutes. 
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President Bradley, before laying down the gavel of office as President, thanked 
the members of the College, the Regents and the Governors for their codperation, 
help and advice during his term of office. 

At this point, Dr. James H. Means of Boston was inducted as President. Dr. 
Means spoke at length concerning his aims during the coming year, and bespoke 
the help and advice of the members everywhere 

Dr. William Gerry Morgan, Secretary General, on behalf of the College, pre- 
sented to Dr. Ernest B. Bradley, retiring President, a silver, engraved ferruled gavel 
‘as a token of the profound appreciation of the rank and file of the College for the 
masterly way in which you have served as President.” The gavel was accepted by 
Dr. Bradley with an expression of appreciation and thanks. 

President Means, now occupying the chair, called for the report of the Com- 
mittee on Nominations for 1937, which was presented 


Morris Piersol, Chairman: 


as follows, by Dr. George 


REPORT—COM MITTEE ON NOMINATIONS 
For the Year 1937-38 


A. Nominations for the Elective Offices (already published in the March issue of the 
ANNALS OF INTERNAL MEDICINE as provided in the By-Laws): 


ee ee ..William J. Kerr, San Francisco, Calif 
First Vice-President ........ .David P. Barr, St. Louis, Mo. 
Second Vice-President ........ G. Gill Richards, Salt Lake City, Utah 


Third Vice-President......William Gerry Morgan, Washington, D. C 


B. Nominations for the Board of Reqents 


Term Expiring 


Walter L. Bierring, Des Moines, lowa (to fill unexpired term of 
Luther F. Warren, deceased ) 


Term Expiring 1940 


Ernest B. Bradley, Lexington, Ky 
Roger I. Lee, Boston, Mass 

Sydney R. Miller, Baltimore, Md 
Walter W. Palmer, New York, N. \ 
O. H. Perry Pepper, Philadelphia, Pa 


C. Nominations for the Board of Governors: 
Term Expiring 1938 
Francis G. Blake, Connecticut, New Haven (to fill unexpired term of 
Henry F. Stoll, deceased ) 


Harry L. Arnold, HAwau, Honolulu 
John L. Calene, SoutH Dakota, Aberdeen 


Term Expiring 


Hugh A. Farris, MAritiME Provinces, St. John, N. B., Can 
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Term Expiring 1940 


as ikea eeheepensanced ALABAMA, Montgomery 
cite thes ddnendodcuwesenbanseeeun ARIZONA, Phoenix 
ic de bh ones wa DELAWARE, Wilmington 
ES id licen kuhec cheese kekuabaedes FiLoripa, Jacksonville 
Soc 2 Ds cao a sea tei wary aarti a Georcia, Atlanta 
James G. Carr ........................-Northern ILLINo1s, Chicago 
i Sodas oso whcp sagan ede od oF eN ew S Kentucky, Louisville 
ee, a a henced means Maine, Portland 
Henry M. Thomas, Jr. .......................+ MARYLAND, Baltimore 
OE A errr | 
Louis H. Fligman ...............00cseeeee0ee0++e MONTANA, Helena 
LeRoy S. Peters ..............-0+++e+++++NEW Mexico, Albuquerque 
OO A Eastern New York, New York 
og al oe canna ee aedak hades Ou1o0, Dayton 
a GC Taos kia guhp eb ahgaeei ow sae OreGoNn, Portland 
ee, oka Cu aa dh ant pee even wekewes Texas, Galveston 
EY et Wee ts rand de nett endet WIscoNSIN, Wauwatosa 
i i eke a ive deere ssnee nee Puerto Rico, San Juan 
Fred Todd Cadham ..................... MANITOBA, Winnipeg, Can 


Respectfully submitted, 
Committee on Nominations 
WILLIAM B. BreEeEp, 
James D. Bruce, 
CHARLES T. STONE, 
CHARLES F. MArTIN, 
GEORGE Morris PIeERSOL, Chairman 


After the receipt of the above report, Chairman Means called for nominations 
from the floor. None were made. Upon motion from the floor, duly seconded and 
regularly adopted, it was ResoLvep, that the nominations be closed; whereupon Chair- 
man Means declared all the candidates on the report of the Nominating Committee 
elected. 

Upon motion by Dr. C. W. Dowden, seconded and carried, it was 

ReEso._vep, that the cordial thanks of the American College of Physicians be 
extended to the retiring President, Dr. Ernest B. Bradley; to the General Chairman, 
Dr. David P. Barr, and to the members of his committees, individually and collectively, 
for their faithful work in the preparation and conduct of the St. Louis Session; to 
the Ladies Entertainment Committee for their efficient and courteous entertainment 
of the visiting ladies; to the medical schools and hospitals of St. Louis for putting 
their facilities at the disposal of the College and for their helpful participation; to 
the Women’s Auxiliary of the St. Louis Medical Society for providing automobiles ; 
to the St. Louis Convention Bureau and its Director for their continuous and efficient 
assistance; and to the Jefferson Hotel and its Convention Manager for their co 
operation. 


Adjournment. 
Attest: E. R. LoveLanp, 


Executive Secretary 


Elections of Secretary General and Treasure? 


At a meeting of the Board of Regents at St. Louis on April 23, 1937, Dr. George 
Morris Piersol of Philadelphia was elected Secretary General, and Dr. William D 
Stroud of Philadelphia was reelected Treasurer for 1937-38. 
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SECRETARY'S REPORT ON 


EXECUTIVE 


1936 


The auditor’s report of his examination of the accounts o 


COLLEGI 


(OPERA 
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TION 


f the College is hereto 


attached. The statements disclose a continued improvement, as shown by the fol- 
lowing : 
1932 Surplus ........ $ 10,598.08 
1933 Surplus 5,801.06 
1934 Surplus 16.160.07 
1935 Surplus ....... 17,182.09 
SD GOOD oeccccscces 24,948.53 
The 1936 surplus was distributed as follows 
Endowment Fund ..... $ 3,503.10 
General Fund 21,445.43 
$ 24,948.53 


The total principal of the two Funds on 


Endowment Fund 
General Fund 


) 
12 


One liquidating dividend of $1,949.2 


is recelver TT 


reducing the balance now in depositories of banks in hands 


A condensed comparison of income and expendit 
appears on the following page. Only a Supplement t 


} 


he 1935 


College was published during 1936, which accounts for the 


item over 1935, when a complete Directory was publishe 
The Executive Offices have been conducted conser\ 
held to a minimum for effective operation. The budgets f 
the Board of Regents December 13, 1936 
Respectfully submitte 
Sig! ‘ 
January 1, 1937 
A condensed comparison of income and expr ures fe 
{. 
mie 1934 
Annual Dues $20,875.35 
Initiation Fees 142.32 
Interest on Investments 3,117.89 
Interest on Bank Balances 22.50 
Profit on Sale of Securities .. 1,178.39 
Subscriptions, ANNALS oF INTERNAL MEDICIN! 19,528.05 
Advertising, ANNALS OF INTERNAL MEDICINI $455.28 
Exhibits, Annual Clinica! Session 6,124.85 
Guest Fees, Annual Clinical Session 448.00 
Miscellaneous Income ........ 67.38 
$61,960.01 


Pittsburgh, 
to 


1935 


oT 
$6,292.39 
and 1936 


Director, of the 


receivers 


1934, 


itively, with expenditures 
1937 were approved by 
EK. R. LoveLtanp 
Prec ey f 
r 1934, 1935 and 1936 
1025 102 
$71 569.88 $723,070.95 
9 479.50 11.455.00 
1,852.54 2,358.02 
1.077.04 
21,102.43 22,320.43 
5,353.89 6.014.060 
12,361.02 6,291.04 
417.25 297.00 
200.75 297.75 


$73,181.29 
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Expenditures: 

EO ne occ eeee vases ou $11,646.40 $14,139.26 $ 9,975.84 

ANNALS OF INTERNAL MEDICINE .............. 19,216.05 21,373.02 23,067.54 

Executive Secretary’s Office ..........csce008- 15,647.70 16,343.00 16,175.03 

New College Headquarters, Maintenance, etc. .. 1,381.64 

ec adingh ehicdlanie roe sey 3,548.33 205.68 

Loss on General Fund Investments Sold ...... ; 149.63 

Jonun Phillios Memorial Prize ...............-- 840.26 * 

NS Bs DE) SEE een ne ener 624.79 703.39 983.10 
$47,134.94 $57,096.89 $52,388.83 


Endowment Fund 


Income: 
Profit on Investments, sold and matured ........ $ 418.10 
Interest on Investments ........cccceccsccscess $ 2,311.63 $ 2,115.7! 2,242.21 
Income from Cash in Savings Accounts 135. 62 
Ree NU OOD ones yo acvcw ee sec tuneciens 1,710.00 2,615.00 3,085.00 
$ 4,021.63 $ 4,866.31 $ 5,745.31 
Expenditures: 

*John Phillips Memorial Prize $ 75.13 
Research Fellowship ......... oe $ 450.00 $ 2,250.00 1,514.11 
Loss on Investments Called ............... 53.28 

$ 450.00 $ 2,303.28 $ 1,589.24 


H. I. MacLean, 
309 Valley Road, 


Llanerch, Pa. 
March 28, 1937 
To the Board of Regents, 
American College of Physicians, Inc., 
Philadelphia, Pa. 
Mr. E. R. Loveland, Executive Secretary 
Dear Sirs: 
I have examined the accounts of the 
AMERICAN COLLEGE OF PHYSICIANS, INC. 


for the year ended December 31, 1936, and the accompanying statements, including the 
Balance Sheet at December 31, 1936, the analyses of the General Fund and the Endow- 
ment Fund, and the Detailed Statement of Operations for the year ended December 
31, 1936, are in accordance with the books of account and in my opinion set forth cor- 
rectly the financial position at December 31, 1936, and the results of operations for 
the calendar year ended December 31, 1936, subject to the following comments : 
Cash: The cash was properly accounted for. The following is a statement of 


the cash in the various depositories: 


Girard Trust Company, Philadelphia .................... $11,093.50 
Provident Trust Company, Philadelphia .................. 5,661.47 
Royal Bank of Canada, Montreal .......-.ecesccccnccccss 741.82 


2,648.37 


Philadelphia Saving Fund Society (Time Deposit) ........ 
2,648.49 


Western Saving Fund Society (Time Deposit) ............ 


$22,793.65 











- 
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The amount of cash in closed banks at January 1, 1936, was $8,241.68; during 
the year a liquidating dividend amounting to $1,949.29 was received, which reduced 


the amount to $6,292.39, as shown by the following schedule 
Balai Liquidating Balance 
Jan. 1,193 Dividend Dec. 31, 1936 
Bank of Pittsburgh, Pittsburgh .. . $3,411.26 $1,949.29 $1,461.97 
Exchange National Bank, Pittsburgh . 1,749.20 1,749.20 
Highland National Bank, Pittsburgh 3,081.22 3,081.22 
$8,241.68 $1,949.29 $6,292.39 


Accounts Receivable: The accounts receivable were examined and found to be 


less than one year old and appear to be good and collectible. The detailed accounts 
receivable were in agreement with the control account The amount due from broker 
of $2,180.31 represents the proceeds from the sale of 30 Shares of Steel Corporation 


of Canada, 7 per cent, preferred stock, and was confirmed by correspondence with 
Hornblower & Weeks. In accordance with the action of the Board of Regents, the 
amount advanced on account of expenses of the American Board of Internal Medicine 
has been recorded as an accounts receivable. No requests for confirmation of the 
other accounts were mailed. 

Investments: The securities were accounted for by direct correspondence with 
the Girard Trust Company of Philadelphia and the income for the period under re 
view was verified. It is noted that the uninvested principal and income cash of the 
Endowment Fund has been segregated from the General Fund cash on the books of 
account of the College. 

General: The increase in the amount of the Endowment Fund and the General 


Fund during the year 1936 is as follows: 


Vet Balance 
Dec. 31,1935 / reas Dec. 31, 193¢ 
Endowment Fund . $ 58,281.72 $ 3,503.10 $ 61,784.82 
General Fund .. YY 047.47 20,785.43 119,832.90 
$157,329.19 $24,288.53 $181,617.72 


In accordance with the instructions of the Executive Secretary, the prepaid in 
surance at December 31, 1936, was not set up as a deferred expense; the other deferred 
ind accrued items were verified; the charges to the College Headquarters account were 
examined and included the amount paid for the property at 4200 Pine Street, settle 
ment charges, alteration and improvement costs and other expenses incidental to 
preparing the property for occupancy, which in my opinion appear to be prope 
charges to this account; the charges to the Furniture and Equipment accounts repre 
sent proper additions to this account and the allowance for depreciation appears to be 
adequate; it is to be noted that no depreciation has been taken into account on the 
new equipment purchased for the new headquarters, inasmuch as these purchases oc 
curred principally in November and December; no depreciation reserve has been set 
up on the new building, and the Executive Secretary has informed me that this prob 
lem is receiving the consideration of the Board of Regents; the footings and exten 
ions of the inventory were verified; all ascertainable liabilities have been included 
n the balance sheet; all recorded receipts from dues, initiation fees, exhibits, adver 

ing, sales of publications, etc., were properly deposited in bank and all disburse 
ments, as indicated by the vouchers, cancelled checks and bank statements, were prop 
c ly recorded in the books of account. 
Very truly yours, 
Signed) H. I. MacLean, 














COLLE( 


— 
~~ 





S MI 


2S 


BUSINI 


ANNUAL 


1922 


60°988'981$ 


9 18€'79 $ 


bb'96S 
Z8'b8Z'19 


¢ 


» 


€8'r0S bz I$ 


06'7E8 OI 


I€SI8Z 


79 9S8'T 





SHILIMAVIT IWVLOT 


pon LOY ‘yunod IV JIIUBADY 


puny [es UdL) onp JUIOJUT 
yy noe a ee “ 7 jedi ut va | ‘| Un] JUDUIMOPUY 


9Z'18¢'79 $ 


60 ZEE°T § 


6098898 T$ 


s 


€2°Lrb'09 


tr'96S 


De 


uN, JUIMMOpU 
L pud 


axouUR SB ‘pun pesduar 
puny 2 


OTStre ; INID 
-Id4J{ IVNUALN] dO SIVNNY ‘[[X pure 
[IX SownjoA 40; suoNdisosqng aouRApy 
STOzEZg Cte dotssag. penuuy 
STZ ‘SHGIYXY JOF suONIaTJOD soURAPY 
> QWIOIUT pIssajaq] 
tie teeeteeeeeseeeserseeseceecseees JaBkeg SjUNOIY 


SOG] 


ES FOS FZ 1$ 


cr'68S'S 


6£°76C 9 


OS 667 ¢ 
OOSSS 
£0 1£9'2Z 
tr'96S 
80°Zc1 
OF 69T 


Ifthe 2 


9S 9S9'IZ $ 


puny [D4AIUI*) 


q 38 s}Uswysaauy 
}SILIJUT PaNsddy 
syueq ul ysey 





26° 798'C uolzeIdaIdaq JO} BURMO[[Y ssa7] 
Oevare ***"°'*"*> Soon ee ‘yusuidinby pue ainyiuin | 


sures sess gyeysay [Bay ‘ssazsenbpeazy adaijo> 


cc 180'€ 9 Ysingsyig ‘Yyueg yeuonen purlysipy 
OZ6rZT Ysingsyg ‘yueg jeuoyeN a3ueyoxy 
26 L9r'I$ eceeececeeeeeences ysings}ig jo yueg 
uonepinbiy Jo ssad0id ur syueg 
:SUNR[) patsajaq 
UOISSAS [enuUY 4s[Z ‘sasuadxy passdjoq 
ei iattehe  k 
anjeA yoo ye syuswysaauy 
S}USUSAAUT PUNT JUSUIMOPUT UO asWOoUT pansd9dy 
"* SPUSUYSIAUT PUN [e19IUa5) UO dWIODUT pando 
S09 Je ‘Soules ] puw Sadpa[q ‘skay jo A1OjUIAUT 
00°269F °° SULIpayy [eusajuy jo pavog uedwowy 
S08 tte  sayoag, uoay ang 
00°29¢ $ COKER SCHOSHH OHO REESE SSO EEEOOS SUISIZADAPY 
- I[GRALIIIY SJUNODIY 
puey uo pue syueq ur yse> 


Of6T “TE Joquissaq] “aayg soured 


‘INT “SNVIDISAHG 40 ADATIOD) NVOIMANY 








ANNUAL BUSINESS MEETING OF Cf 


GENERAL FuND 
For the Year Ended December 31, 19 


 TRED E GRO sess iwc oi sccecevenesies 
Less: 


Transfer to Endowment Fund of the Initiation | 


Summary of Operations for the Year ended December 31, 1936 


\LLEGI 


8) 


Ine ome: 
FE oi odie uk awianmwd ee $23,070.95 
Subscriptions, ANNALS OF INTERNAL MEDICIN} 22,320.43 
Advertising, ANNALS OF INTERNAL MEDICIN 6,014.06 
Re 11,455.00 
Income from Invested Funds (General 2,358.02 
Income from Endowment Fund (net 652.97 
Exhibits, 20th Annual Session 6,291.04 
Guest Fees, 20th Annual Session 297.00 
6 ee 297.75 
Profit on Investments of General Fund sold (net 1,077.04 $ 


Iixpenses: 
DE: So vasa kecaesas eas $1 
Postage, Telephone, Telegraph, et 
Office Supplies and Stationery l, 
oe ae 7 
Traveling Expenses 
Rent and Maintenance 
College Headquarters : 

Maintenance .......... ee $ 2 
BE se eee Di sc ty 6,2 
Insurance ........%. ng 232.37 
Miscellaneous ...... 53.25 


Depreciation on Furniture and Equipm 
Other Expenses: 
20th Annual Session ........ ; 
ANNALS OF INTERNAL MEDICINI 2 
Miscellaneous TrTTrerrrTerrrrerere : 1,4. 
Net Income for the Year Ended December 31, 


Balance, December 31, 1936 


ENDOWMENT FUN 


For the Year Ended December 31, 193+ 


Principal Account : 
pemece, Saeeery 1, TISO o0c kines cesceseex 
Add: 
Life Membership Fees received during 1936 
Transfer of Initiation Fees of New 
Profit on Investments, sold and matured 


Balance, December 31, 1936 ...... 


*Income Account: 
Income from Investments ....... 
Less: 
Research Fellowship ..... 
John Phillips Memorial Prize 


Balance, Credited to General Fund for the period 


* At December 31, 1936, the accrued income included in t 
the Endowment Fund amounted to $596.44, and dd to t 


(,eneral 


Fees of Life Members, net 


e7 


| link 


I 


$ 99,047.47 
600.00 


~ » 207 4° 
DS YS.355/ 4, 


52 388.83 


21,445.43 


$119.832.90 


+f) 
st 


58,281.72 


sy 


2,425.00 


| ife Members trom (ie neral Fund, net 6060.00 


418.10 


$ 2 24) ?] 


3 1,589.24 


$ 652.97 


he Income from Investments 
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DETAILED STATEMENT OF OPERATIONS 
For the Year Ended December 31, 1936 


Income: 


ET a Oe a ee ee ee ee 


kg 2 a i Se wid ape 


Income from Endowment Fund (Net, after deducting Research Fellow- 


ship stipend and John Phillips Award) 
Income from General Fund Investments 


Profit from Sales of Keys, Pledges and Frames .............. 


Sales of 


2 RS See ne ee ae ene eee 


Profit on Investments of General Fund sold (Net) ......... 
Dividend on Insurance Deposit ..............-e00eeeee 
TG cd ne meccdideas wan ceaake ed sa 


Twentieth Annual Session: 


Expenses : 


Re doe Sais aca india gid ea 
Communications (Postage, Telephone, etc.) ........ 
Cimce Supplies and Stationery ...... ccc csccvcncecss 
IEE OR AE Se ie ears eee ee ee 


NN ee en ee en 


Miscellaneous : 


ff? 
os) 
SJ 
oO 
bo 
uw 
+ 


3,044.75 


Ee ee $ 67.62 
ES a ee ere 201.58 
Convocation and President's Reception. . 513.49 
ERemoment Rental .........ccccece 100.00 
ee ibe 204.65 
Publicity and Reporting ....... i. ,; 196.00 
GE ee eee ee 398.03 
Other Miscellaneous Items ........ aa 150.75 = 1,832.12 
Income : 
SS Fe Ee ee SR ee ETE ere een $ 6,291.04 
es a eel rei ciate scaha i Riots woes eo 297.00 
TN I oa os ca cra can wien aldara Swear 5.92 
Net Expenses of Clinical Session 
Annals of Internal Medicine: 
Income: 
Subscriptions : 
NE et ide Aiied Adcia eis beat eee $ 21.20 
i ais ig Reichs. dc eraieletons 24.20 
OS a ee ickianes 15.20 
a RE Se ee 20.48 
RM Sint alas Sang Sita aa oa 16.80 
I i Nt vidi 12.91 
Volume VII ...... a ER we ee 24.91 
OE) ete, 81.70 
ci ras ale aire She 1,402.14 
a Pere dtets an ....- 20,700.89 $22,320.43 
Advertising (Net) : 
<2: eee eee 
Vowme FH 5. kes Rect Sa ae 3,096.09 6,014.06 
$28,334.49 
Expenses : 
RS ears eae ete, Sp aia . $ 6,156.51 
Communications (Postage, Telephone, etc.) . 1,055.54 
Office Supplies and Stationery ......... ole 402.00 
I Se on ae eins k cidaibaig Gade ouwiaie-d 15,840.54 
rr re eee 135.78 
Allowances, Adjustments and Purchases ... 77.17 23,667.54 
Net Profit on ANNALS oF INTERNAL MEDICINE ....... 
I ei Feu aad es 


Forward 


13.30 
1,077.04 
30.00 


» 





218.00 $38,905.81 


9,975.84 


6,593.96 


> 


$ 3,381.88 


QS 
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Brought Forward 
Executive Secretary's Office: 
Expenses : 

OO a ce eT 
Communications ( P ti 1,624 
Office Supplies and Stationery 
sO ae ; a 7 
Rent and Maintenance z 
Traveling Expenses ...... 169.2 
Fee to Custodian of Securities 
Loss on Foreign Exchange 
Miscellaneous Items ........ 16,175.03 
New College Headquarters 
Maintenance . : $ 09.82 
ci 186.2 
Insurance .... es 32.33 
Miscellaneous 53.25 1,381.04 
Investment Counsel Service ....... 200.00 
| ‘ { Member 390.00 


listributed ree | 


ANNALS OF INTERNAL MEDICINE di 
Depreciation on Furniture and Equipm« 
Printing 1936 Supplement to 1935 Direct 


393.10 


» c >> yg >? 
205.68 22,127.33 


nt 


Net Income for the Year Ended De 5] 
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Par 
Value 
$ 5,000 

2,000 


4,000 


5,000 
1,000 
5,000 


5,000 
2,000 


5,000 
5,000 


2,000 
2,000 


5,000 


2,000 
20,000 


$70,000 


Shares 
50 
45 
70 
20 
20 
50 
20 
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INVESTMENTS 





G OF COLLEGE 


December 31, 1936 


Bonds 
Bell Telephone of Canada, 5s, 1955 ...... 
Canadian National (West Indies) SS. Co., 
eo a aes kya aide 
Chesapeake and Ohio RR., Series “ D,” 
ES rae ree eee 
Cities Service Co., 5a, 1950 .... .ccccccess 
Cer oe Beemirens, 54, 1956. oi secicnses 
Commonwealth Edison Co., First, Series 
aon aig otis a coins oben ew 
Government of the Dominion of Canada, 
eg ae 
Great Northern Railway Co., Series “ H,” 
See er er ae eee 
New York Central RR., 3%4s, 1946 ...... 
Pennsylvania Railroad, Gen., 4%s, Series 
<t Sy... SRT Seance meee recom 


Port of New York Authority, New York- 
New Jersey Interstate Bridge, 4%s, 
eS Oe ee 

Port of New York Authority, New York- 
New Jersey Interstate Tunnel, 4s, 


et gt eee 
Texas and Pacific Railway, Gen. and Ref., 
UNE Cs ee ct wc ca ewoee 
U. S. Treasury, 4s, 1954 ...... erry eee 


U. S. Treasury, 3%s, 1945 


ToTa.s, Bonds .. meee eee 


Stocks 


General Motors Corporation ...... ar 
Mid-Continent Petroleum Corporation 
National Breweries, Ltd. ...... ey 
ea a a le wei are 


Standard Brands, Inc. .......... 
Timken Roller Bearing Company ; 
Union Carbide and Carbon Corporation 


i es 


Tota, Investments 


Endowment 
Fund 
Securities 
$ 5,562.50 
2,040.00 
4,060.00 


1,071.30 


Lt 
No 
rs 
= 
ba 
Pal 


4 yf 2.50 


2,100.45 
4,900.00 


2,042.2 


2,005.40 
5,313.40 
1,998.13 
19,887.50 


$60,447.73 


$60,447 73 


Gencral 
Fund 


Securities 


$ 4,075.90 


5.013.10 


$ 9,089.00 


$ 1,584.75 
963.93 
2,803.50 
1,375.30 
2,467.50 
3,407.25 


939.80 
$13,542.03 


$22,631.03 


Si 9 534 73 
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THE WYATT CLINIC 


and 


RESEARCH LABORATORIES 


Dr. Bernard Langdon Wyatt 
Dr. Robert Alan Hicks 
Dr. Harry Edward Thompson 


Director of Physical Therapy 


T. G. Ream 
Secretary-Treasurer 


TUCSON, ARIZONA 








WANTED 
Copies of 
ANNALS OF INTERNAL MEDICINE 
be 


75¢ each for 


Volume IX, No. 7 
Volume IX, No. 9 
January and March, 1936 


F 


Address journals to: 


BE. R. LOVELAND, Executive Secretary ~ 


4200 Pine Street 
Philadelphia, Pa. 
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Volume File for Annals of Internal Medicine 


One of these volume files 
will keep a complete volume 
of twelve issues of AN- 
NALS always assembled 
and readily accessibie for 
reference on your book- 
shelf. Extend the useful- 
ness of the journal through 
succeeding years. Assem- 
ble Volume X, with its 
printed index, which will 
be completed with the June, 
1937, number. These Vol- 


ume Files are especially manufactured for Annals of Internal Medicine, and are 


durably and neatly constructed. 
number, 


Indexed on the front with name and volume 


THE AMERICAN COLLEGE OF PHYSICIANS 


4200 Pine Street 


Philadelphia, Pa. 
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- OFFICIAL PERIODICAL OF THE AMERICAN COLLEGE OF PHYSICIANS 


Place of Publication—Prince and Lemon Sts., Lancaster, Pa. 


Editorial Office—University Hospital, Executive Office—4200 Pine Street, 
Baltimore, Md. Philadelphia, Pa. 





Tae Anwnats or Internat Mepicine is published by the American College of Physi- 
cians. The contents consist of contributions in the field of internal medicine, editorials, book 
reviews, and a section devoted to the affairs of the College. 


Manuscripts. All correspondence relating to the publication of papers and all books 
and monographs for review should be addressed to the editor. No manuscripts will be ac- 
cepted without his consideration. Bibliographic references are to conform to the following 


style: 
4. Doe, J. E.: What I know about it, Jr. Am. Med. Assoc., 1931, xcvi, 2006-2008. 
Six illustrations per article are allowed without cost to the author. Beyond this numbe 


the author must pay the actual cost of illustrations. 


Reprints. For each article published, there will be furnished gratis fifty reprints 
without covers. An order slip for additional reprints, with a table showing cost, will be 
sent with galley proof to each contributor. If additional reprints over the first fifty are 
wanted the order slip must be returned to the printer at the time corrected galley proofs are 
sent to the Editor. 


Reviews. The Anwnats will make an especial feature of the reviews of monographs and 
books bearing upon the field of internal medicine. Authors and publishers wishing to submit 
such material should send it to the editor. While obviously impossible to make extended 
reviews of all material, an acknowledgment of all books and monographs sent will be made 
in the department of reviews. 


Susscription. This periodical is issued monthly, new volumes beginning with the July 
number each year. Subscriptions may be by the volume or year, but the volume basis is 
especially recommended. Volumes will consist of approximately 1,400 pages. Subscription 
price per volume, or per annum, net postpaid: $7.00, United States, Canada, Mexico, Cuba, 
Canal Zone, Hawaii, Porto Rico; $7.50, other countries. Prices for back volumes or num- 
bers furnished upon application. Single numbers, current volume, when available, $1.00. 
Members of the American College of Physicians receive the ANNALS oF INTERNAL MEDI- 
CINE as a part of their membership. Checks should be drawn to the order of W. D. Stroup, 
M.D., Treasurer, and remitted through the Publication Office or the Executive Secretary’s 
Office. 


Bustness Corresponpence. All correspondence relating to business matters, adver- 
tising, subscriptions to the ANNALS, inquiries concerning membership in the American Col- 
lege of Physicians, et cetera, should be addressed to the Publication Office or to the Execu- 
tive Secretary. Books and reprints presented to the College Library should be addressed 
to the Executive Secretary. 
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